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Abstract not available lor JP 8503994 (T) 

Abstract of corresponding document: US 5763189 (A) 

Particles comprising an energy donor as a first component and a fluorescent dye as a second 
component positioned in said particles at an energy exchanging distance from one another, wherein 
the two components have a Stokes shift of greater than or equal to 50 nm, said particle having bound 
on Its surface, a protein, polypeptide, nucleic acid, nucleotide or protein containing ligand analogue 
are disclosed and claimed. In addition, novel fluorescent dyes are described which exhibit 
intramolecular energy transfer for use to label various molecules, proteins, polypeptides, nucleotides 
and nucleic acids or to incorporate into particles. 
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±»a#w«7-?-5>f se*-t**ic, teas 

m&-c&%# : ?im&z : £ . * tx & x ? 

fcWBS*lfca3t«-8mS*ffiVi-C«£1-4 . 1) & $ ft fc * S*»£ « ffl 3 Ji . *b 
xisy b < stokes shift) h U iS!8 2 ft I . ft t> *SffiOiSv^ai£* fT 3 

^ t LT*taj»(C*tai3ftS«rfc^*^J:3fc**«&** t a*. * h - ? * 7 

tiWIilKitft. -l!ftfc»^£3&K#ai»3ftT^4. Si K (= *i W * , S# 
HA/r^'ftii^T, £3fc<0&#*iHiliLf#*, 'h S T # *fi 4 a 36 it <o BB 
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#^¥8-5 03 994 



Si * £ fe* * & fc K ffl-C S «f *J * ft. 0* * 4 & «> . «MI h L T ffi ffl 1" ft fe 

st g jt KM ie lt je< ftr 7 -m * ca^raftjRtffl v»»6 . ^ 
l „ i fih cofc-smizm ixmvfzms ix n ft . ^4<tu-5«A^ij ? 

h* 7 ^ns^ T = y ft ata^TftoT , i* (1 ) HffM^i)® 

t-ntt6!l'*< t i> l-5^)Ft-t^a=7 h ; tXf ( 2 ) H«Stlf 

a - fc^T* ft t ffl^tft . if 

feSftf-7*^-x -y h LTUtt i^, WttEffif # A 4 7* >J » K 7 9 n vT 
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is a #* »r ffi -c * h % < extern* , »#x*/nf-£ji#TirtSTa*'ifc.-fr» t r 

0 5 14 $E £ JS fltl fc .-f h t< -v 9 7 7 +7 y P ft ^ « M it- £ ^ t H T A S . * f - 
i'(i*(iJliA* f 1992^5fl21Hl£|U-»tfc*ED«ifaJ«l»07/887 > 
5 2 6 fc0 rKj|j(o»»*»jRfr*l«l'*-**Wia*j fcfEife£>ii5e2IE t* T f)J 

H 6 tt ifi # Jf't it » * iS -f 7 ^ n i/ 7 - y ■ #* T * ft . 

08 (it h A *f <0 2' 0 0 n m *> ^ 1 0 0 0 n m (0 ® IR X ^ ? Ml- & ^ , 
0 9 ttff«;W 7* 'J >y Y 7 $ Vi/7~y®m#fV&& . J/ U 3 * [ iM 1 . 6 
-^7i-7^-^7^n>T->') ] -/'7^n-y7-yt'X ( S/ .* * /I/ * 

A- 1' i ;P S/ y i]/ * * P ) 

p m » m w 

tf><0^< oA^if^KTCSt. lit. #*<!D9SliRt)L<{4iiiStiJ;^ttW 
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ttfi fi . & ift M ic - & l x « ft * n . 121;, 6l»n-UfOy 

7 t* «± u e at n 5&> ^ o a' y ? / 7 y h ffl & * 'h ic * «• ft ft t. , «r fle * pr- o ^ s 
< * s t * s . »-3 t , -fe*tiitrafl:$«4ffl*fc(ir9-fe>f«atftffli:ffli» 

tt?4<Tl±4i!)5^ ; -f&;b*>. ftSlinrflUt t> I, < tt T -t *tt t J£ t T 

tfc*t«&«ft"i!43 *'ff + *'* T* 5 . S i4£*«ift#ffiifc*J * Stft* 
?JR*tJ:0a4*. ft 5 fc. »#M*«aj-tSfc«>*)fiKf4-jftK, feS<0 

iittfii v«raftt t < iir y -few LJ;5it^i*u< (iasoftitttfc 

■^jftShTV^*. afcl4±iE£*fc£ft3ttSfcfcfc£JfcLfck<afcRR5e$:fi 
%>ZtX'bh, 3*#fi, i£n SB J: tfifcif ft**?*)? 

1f^y*Jj:tf#jfc*»**fc*WBfr^0,-*fctt#»tlR3e*iifc*H«)Ji(B 

TftS. K S <p (ft JK 3: ft »ftlt»£:& t ft*i: "H . SIBICUU ffllitfJH 

SK«*ttaj«tt*»feiS#, i t fe4 ft . SUM. 84<0.iir«te»4, 4c?) 
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ftS¥8-5 03 9 94 



*E£SKfK£t-ft«£, KfltSSii- ft3fcMi4. Kff (0 ft « <0 ffi 3 fc «t -a T & ff 

flit*, ati^t, ^jeh& t, l < iifij«*sw-fcai3t;isst*iiti£-r s t ^ 

<5>T* I. . £ it <0 P«1 H J4 . -KfUPMti J:tfifc»tt*fc*fLT **T«Ta*» 
^^BKdi^T'tft. 

H8tli 2 0 0 nm*'fe 1 0 0 0 n m« b MS^X^n 5i!:it. 60 
0 nmja±*0S*tf>lfilKti 2 0 0 n m 6 0 0 nnKOlBtfXRlRJ: "3 *"5r t) ^ 
^ . ftnT. AW3te««JRfcJ:Vfe*Oft*fcaHr + l»#f4 600nmJa±Tj«l 
jB-*-*i ft . ifiL$u ftift> L < liJtM£frtr£*Xtt£tt iff 4 

L ViJ§;S$E^{2 6 0 0 nmt1Hi*tlltk±.~Ct>i>* # iff 4 L ^ 6 0 0 n m&J: 
«H)jBift£t4 „ U-T- f A *- b* *5 J: V.jfc&W^ -f*-h'«ftffl*W*^fc — 

. JPiT. H&'@ 8B « IK SI # ti * fc . JW^^^^Hfl^UOttl. »SL*0> 
A >y ? ^ 9 ^ V H £ Jhf -t ft * 4 (4 , 0! i. If B 5 6 B» 6 ft. « . - ft * » a « 

s ii»£3ftfcS£»4*fc*ft ft jfcHifcfc . ^octti. ma^&s* 

& JH4X^? h *0ifiitift*fcfi#*fRttl=%<ft - t £ Sift-*- ft . #gUB*T (4 

6 0 0 nmJ2U:*>ttft , r»»L, 6 5 0 n m H± <7>;&8t i K * J 9 # 4 L < (4 

7 3 0 n mJSliTKW-f tft*i» J:tfft»**IIS-f 4 . 
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7 >7 y ¥ fctt-t &<w%<7>&\&tf&±k ft & «>< , fii^x h - ? x ^ 7 h- iiBTfB 
ft li 9 * & < "t * & T J> I . ^l%xb-?Xy7MiL*'L5:* ! ^ 3t «9 il 

I i£ , S3li4 2 0 nmi'f.6 7 0 nm(?)»ltlS^fcv >y 7 r - 4> 4 

«Sl«fe*ifit 4 7 5 nmTiillit*^flft*lllt 1 > U . X h 

%X'fo& . 4 2 0 n rat'lSL fc» 2 iD-feSI^ (SI. 4 ff ) (4. Xb-Hy 
7h* i 260nmT, * v 7 r - # tf> 2 8 X T * * . K-341 J:tf»4 »fl 

II (Sh 60fr*JitX59ff)(4. 6 7 0 nmt 6 5 0 nraTigLt«^ 
t , fftftlll 0 nmi: 1 3 0nmO^h-?Xi'7MSl, < 3t 3fc 5* JK ti A 
77T-fi^J;tAii^tfe^tiJ (5" |3j *js ? #> o fc . $ 5 CDfeSiS - ^^7" !J 
7 H 7 ? O is 7 - y m V ft T" J> 0 ( * 1 . Iff). 64 6 nmTl8iiBU)fc*£fc 
. Xf-ny7hi«l Unnt, A ? 7 r - W t H it ft t tt 13 ff R * 0 S ft 

fctffffrKtt* i t £ r - ? tt* IX ^ h , t - ? li i fc „ Zh-tzi/ 
7 h *««I5£<0 JEWS fc fi!2#£ § ft H Z t fcSUnJ. £;fiS>0)T-?ti 

8 

Onm) ,fcnt<0tliiM, JM ft & J: A -y 7 r - MW. O 6 8 0 

nmisj:^ 7 8 0 nmtiiitSIHII!i!i s S'hTj)S*>4t*S, S SS#ti . # HJ! ffl 
#tlBlt Lfc»W«ffl^ , tft*>^ fe**0»jSi3 J; ifclf WftfeoS^HU 
*£ftXh-?X^7b t#-*-*'fe»3HtaiR'r6«tti 9 . KfiOlRlRtJ J: V 

0 0 nmai«t»«A#li^f tEtT'^S . A" £ ft ^ h-^y7 hSr^-T 



(19) 
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iff ffi & ft m x h -> x t * jfij ffl 14 if m n t & s . 

3Sl£0>i*^fc*fa»-*"*fc»fc, W i tf A 9 a * =3: <0 ffi ffl ** * S i: * 6 . 3t SIS 

nn%*-?-izf8i&ztiT^htf, i n ti /h 5 < . * 9 * M 1 t n 5 K * fc \i 

Jttf*#*ffl»«W*fca*-f*J:^tCll»S*l'r^4fi*-C*oT. ISP > w 
itfiftJS. lift. AR. t{f>T?J<& J; t/i ft. £> <9${K94J OfiRJRfc J: tfjfcflftt* 

ffSg 4 , 326, 0 0 8 ^, 14, 609. 6 8 9 ^ *5 A t>* H 5 , 154, 88 



(2 0) 1#S¥8-5 03994 

7 7*Uirtt5«$u< aKHANittje tt ff >r y s til . t^o 
» 1 4 w as * as 8 # «r cfflv^ifemjfi^MffeOTfi^^wteai ***>*» 

& . K ft * 8II SE 1- * H S <0 r -flM *> . *>3&>6(|i!lKR{±«41-&. * 

H ^ ^ ^3 TP 0f L V ^ ^ Jl j; tl tf , — $.W)liZlt&bAsl:*i~' < -T?)?fcit<DT~f-1 

ftJKtf»»-f*l** ^S^tTftS, *EfflL**tt^tt. Si^lfeffliKtefl 
IhtU, -e o'fffi «ffliliA-f 7' U >y K 7 9 a i/ 7 - V WL , ^ 4 7' 'J -y Ht7 

u ^ r - y iu a -fry » Fr>-b5-Byr-yiiJ:tf;ii^«?5x® 
Sfrtfcw o a^s st ©asm, p + -fi««as4asafic 

iltix*A'<f-ftit*tia ( x y ^ V >y h - 1/ y ? U » H^/K-fii 



(2 1) 8^8-5 03 994 

df-fisiStt, (c tt A < SO feitT ft 0 , x*^df-feJIWXftt4-7 * >- X ? 

- {C J; o t T y ■ 7 -f v v 9 (Ann. Physik. ) (1984) 2, 55-75 

A'U^Ub'J - ( 1 9 7 8 ) . 4 7 „ 8 19-84.6) , 

comm? rt»iflf6 i J4Pn^iifti.«i: t>fflv> fens ( 7 <s;^* ■ hj 4 

-■V^-X( 1 9 8 8) 6 1 , 641-644). *Bl#itm5, 326, 6 

0 * l!#ft $ 4 , 542, 1 0 4 ^ £ J; # 4 , 666, 8 6 2 fli, 7<3t 
( Phycobi li proteins) rt^£*3fcX*^<¥-&5t£!?flS'tft. £ ft 

fcSF* Lv^fc liflifcn . #*t**fctt;W 7" U >y K 7 ? n i/7-f«lifl£ tf 
„ + 7 * U * y • ^ 5 * A' ■ Vfxf -f- 1 9 9 0 , 112 , 

9640-9641 ; jrUb'J- ■ I'i'-Xl 9 9 2 . 2031-2034*3 
J: -f y ^ - # - 7 ? • ^ 5 X b ij - 1 9 9 4 , 3 3 , 1 3 7 5 - 1- 7 4 0 fc f £ 

ft, ftgS»BrttJV^Tfflv^Sfc«)t^J«Sii*3l**'fl;^*l*fflIw't6. *% H fl 

ti $ f> (c . « « * ^ -f s 7 -f y -f y f y y 4 (4 & # - h y a- <o hi is ft o it 

* £ J; f-' ; W 7' 'J -y F«7?ny7~y|, t 7 ?n j/T-yl* i 7^ h 7 

tar, *»«tf>tt*tt*«>rtwt» l< li it- *-Ltex* jut" -am 

IE1lifcT#£*a^*<fcfc2«<9fe**ff*4*fffl*9t3£& : F , C*«. 3S£ ' 
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jSJRti, ftfflf Si? , **f Li a kt*K»*J J:Vft*t«jei-*iSB(?J:-3 

t^n. n x ff , m » iw as » © r i: * 4% jss ft * <?5 7 + 5 h * ai s 

A- fc PI 8 , h^Ci#4L. H*0>tt%ii:fcift>Cfi6OOnm 

ifi<t"3iS. 3 Jo fc. *8 fttt^ » HitfiT* + »±ttf. Jm» *» L < fiJfiliS 
>J y^'? fflJKfc itKjBUKoS^fcfllE^^x £ # t S SC £r"C ti fib 

afflWi-feSRisoftli, 6 0 0 nmKltiasnt)L<ttK*L, *LT7?* 

S}t57n7?»fii*»^j:5. "C fc . Mili'^W 7 U -y K 7 * 

ni/T=>-ttWft«:ttMLfc*^ttli«»J:V»ltll[*{4Pii*s 6 0 0 n mJM-L 

iS £ £ JR 9 & 4 ■£ ft I* ± to . il!*«a*(4» ^»7r-*«. 

JBE4fcti* + feftli(»p. 0 0 1 frh 0 . l%coH^ft) L^S^^iiffi^m 

7£KI*£iBI£L, *«5ftfe**ifl!lf 3*4**1 fcT±Sfc HiftjJEi: ft J: 3 *c *ft 

^*»»Lfc*»E*)fi#*ti£L'c. sit*. %%®m<7)&m ( 1 - [sxoa 
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„ & £ O & It tr - ? 1 0 n m coSSH fate:* S EHSO 7 ? -fe 7" ? -fe^-Sr ill 
fc 14 , x*^^-fij|»*ai 0 OXti£nfc«t.ll 1 ir<, x * - ft it O fi 
(4 . 8?fl f*in-ny7l^ ( effective Stokes shift) ( *t%fr % . K 

UV^ ■ 9 69. 6 3 , 2 3 -3 0 #M) tliotL 

tffif f*ltifx?;K-fia^S$f , 4fct±ftffl£lT ( 8 0 «x* 
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H*x*^*-fijg* o issr^^; wk*>s« soffit s *l 
fc»tie»t: «t ? nhi wf s . «*x*^^-ea(7>»*ti, F + 

*-fisj*ST , Kt-STfr&Ogft^l&LfcfctO^iiftxJt.A'* 

(3 h A t' ® ffi t # % V* fc « T *> 4 * S» T 2b S . ff i L ^ « 3£x * ^ * - £ $i $ 

tifc^4n + 2 P iff IttS. 2r*KttfcfiH 
fldl^filSh, lilt J: 3 *i* . #J*»JJfcaE«Lfctfffl 

. ft Co « jisi *» f ii if » *»W"C{ifi*# ; F «ae3t*B3e* . izizmtrnm-tiifkii 

* #-f*3iJfliOfi* fcfflv* 4 i t tc <fc -5 Tfi*i -t 4 . 1r%b% , 

mm<?>&n<F>m±mni5 / & tz t±»st oft-fijifesv* t«n o nm«iirt 

icOitft, H«W(CL:fi.fc<0t-?#S&4 . 3St*t4, 
f) Aft 8 ti ,fc t/ ft St x * 7 Ml- o t £ x. 4 £ t t;t * IS IK + & T £> * d 
.. Slffl <A ft * fi £ # W fc , H-ft*<o#*«iJ:5tHtftSti«3*Lft*lt!t 

^ft^ftOSJ^^T^f-l. C fcfl^tf fc*i.4. HJBft^WK^.ttft*****!!. fc 

(4. ft annate as < & fcftT v>4 £ h Th 4 . fem £ m^oftlsis i» L < 



(25) 



03994 



*S6IH<oS6(cflfi<ott^it:tJV^Ttt, 7 * n y 7 - V m W ft fe J: W\ Wtt S fit 

fflCIR Oa*** t fcv^T fit *Sr 16 -tStt^*» i i: tB 

it*f*«5. $ fc . R*KJt*itf. Ft-A^*BS1 

ft; K * *- ^ , ^U7?*7?- (i*i**«*ft»-f*> ^<OX*/l/df-fi»* 

- -a * t * s » *sv ? y? * visT-yw. i- 7 ? v y r ~ y m & £ v t y h 7 
~ u y T ~ y M<r>mm & * ^ L , £«f»« Rtt*S* fc Ji 0-2 o«\f nif ( 
N, O, S ) £ £ t , 0 4 fi 1 <0 ^ a 4f y K S S * -t 5 1 — 2 0 18 * JS ^ <0 16 
ft 4> L < ti*ft*7/kJf ;PKSR«**f . **.*F* tvWfc-&*^JB«ti, R# 

Si ( C H, ) Z C 8 F„ 

Si ( C jH i3 ) 3 

Si (CH S ) ! (CHj) 3 CN 

Si (CHj) , ( C H, ) 10 COOCH 3 
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Si ( C H 3 ) |CH = C Hj 

S i ( C H, ) , (CHj) „COOH 

Si (CH S ) 2 (CHj) 4 C.l , H Xtf 

Si ( C H s ) 2 ( C H 2 ) s CH = CHs 

^^n^r-^atsiv^^^avr-^sswa ft 

7f 7?^if rtCfcltl) * <Z> & 8t & ft 2x^*1 680 nmfc c tt>'780nm 
T*i£k*»feff*LV^. ff i L U afc^SH k L T U , 850*»fe900nmft 

f ;H, li 7 y h 7 - ^ i t « t i 1 ^ ttUJ'JI»*T-tlil)l» #7 * n 
^T-y!iW^^i4:t^l»ft^tlS:^j£t#.cn* i §^K*%BH^SSffl^T"<fe 

wttflMHp'jT* § . ^#K-t*s^f^*ftk^-s t , mm i> 1 < ttik-wa** 1 * 

£ £ 1* - ft* # IT ^ * «fc 3 L T fr 3 . 0 3 li •/ 'J 3 y y t Fa^i^^n^ 
T - y « J: V y 'J 3 > y t Ha=tyt7^yT»y»y^t/W)U75 J< * 
»0K SUKX^? ZKh<7>T 9 9 ~&mt>K Ft-felfci^ 

TSS<i8liB*ill.KB(4*tl^*l» & <t ^ 5 5 0 n mk 6 7 0 n m ± t>' 6 0 0 
nmfc76Onm0>N-Cft«. IXfli. £<^fe^#F^~feS«^lik&9 
# & £ k £ fg It t & T ft ^ -5 , fc 3 « ti , r^-br^-fe*tJaijBS*1f4(J5 

- IT k it s in -r 4 t> «t* ^ . mtswas-r* t«sg-t* fc , 

4 8 0 n m -T ft 4 ffll iS SB k . 600]&»&700n m <0 IH T & # * * ^ 3& ¥ * W 
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i: fl* *l If F - (4 5 5 0 s6> 6 7 0 n m « Jfclt £ ^ $ & < T fi & £> & U „ 

* % m t & v> t # 4 l v^fe * <n a a t± „ ? x - ^ / ? ^ x ~ ^ *> a 



(Sit + Ri. R z & XV R^tm-X^m* i J: < , R,. R 2 £ i R 3 ii 

£ ti 0 *>^> 1 OWsTnJR*****. fi»U< fi 1 - 2 0 ft 

>IfL^coa»<Ofe^<4. 8H»4 7 0 i: 5 3 0 n m^^OlilS* 

■ *-/7yFf , =E V * x. 7 - • T n - 7' X ■ A y F 7' »/ ? ■ :* 7" ■ 7 /I' :* V 
-fe>-h-Tn-7'X-TyK' U "If - -f ■ 5 *} )V X 1992-1994. SS 
1 5 6If I) , «fc#*L^*-f , J/l'fe*tt» b 9 ^ - 4 - [ 4 - *J7 + )V 
757) X >J A- ] - l- ^t^tfliy-^Aa-/-! K (T )V Y V •>/ t • ^ $ 

TftTvMSr* * L X MM tf 6 0 0 n mX'h h f^St* & . 3 * # « £ 






(28) ^¥8-503994 
* S6 <0 IS 4 ttffi « flfi (50 «iB VI T (4 . Kllift:*:ttKjP4 2 0 nmtfc 

- ^ # )V 7 > ( ifr y 7 -f y y • 7" n r ? 7 ■^fyn-^i/'ff'yK, 

8nmt»U**SC*tU 6 5 5 nmttEtJdttiSt. Z.9>Xfi>? -f 'J 
6 8 0 n m^JfcSt-f « , 

ft 38 A* 6 5 0 nm#it*^LED4!ttil/-f-^^-H5'f fflLt 1 
*** ft ttJH»K«tJt . SiaiSH 7 0 0A>t 8 0 0 n m 

«|fflT-J^**¥»*fcWLT89.«oTff*L^7?*r?-fe*tttt78 

H 6 6 0 n m ^> 7 6 0 n m <0 H 1" S S & 4 . ;oHt-t 1>XM 

ffl */V^yT-yfei« t ):Vxf-/HIS/tnD^ 
fyiltny^yi^nftl^lltib^ £ ft «4*Hmit3? 5 , 187, 28 
8 5, 248, 7 8 2 -ftS.J; 5 . 274, 1 1 3 -^It IE i! £ ft T U & . 

^Sfflfi , 7 9 0 n m jfiffl-C* f) . 9 0 0 nmjSSat ti* 

ttTft*. 4 L^MlAi" 'J a* 1 . 6^^it-Jfyt7^ 

( : Jj* j- tU a. v- ^ t* n A- y 'J A- * df 1/ H ) f $> *) , <T ft (4 7 9 
0 nmfcTilj@SftKl9 0 0 nmCttiti. 
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x 7- y-xu y *j 7 jv* u & % . ^ixt>&%mmmn b , i s i , 2 8 8^ 

. m 5 , 248, 7 8 2 f joJ;t>" 5, 274, 1 13^t!BtK§tLTVi|,J:ot 
. 7 9 0 nmit©i@iK^fc±^6 7 0 nm«>t 8 0 0 nm^t'(Ottl!ftU: 




R» R< 



( + , n(41tL<tt2;*fcli3T*4;S(fi, R i t R t it S . N 4 fc (i O 

^wfficoff 4 l )\< # is t - y & . pj.f co-^^Tm^tLhit^mTb 

i : 




( g£ * , n li 1 H < B 2 , 4 fc li 3 T * 4 . R ! - R B tt H * ft (i , t& ffi £, L < 
fefg i> ^ )fl , ^id[i-'t[:5 0 O nmflli (tl/^ ■ TP-:/* ■ A. 
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(J * El ^ ¥F Iff 5 , 187, 2 8 8^, $ 5, 248. 782#*}J:tfm5, 27 

4, l l 3*fcE«3ftT^4B»*fc*tr: 
«fCff*tV^F±--fi»Htl, 3, 3' , 3' -f b5 

^f;MyFyA;U'yr^y3-^n*iiii; (E, e ) - 3 , 5 - - < 

4-7* - A- -1, 3-7^^X-^)-4, 4-y7*tD-4-*5-3a 
, 4 a-s' 

r'/-5-Of-ty (^1/^*5- ■ ^y^-^vjf 7 f> r 

* U * V V JH a. - 3> -> , J: 0 HI A ) Tib 1 ?, £ ft CO V * f- /W * A- 

ATSKSKtt. **8ffi4 , ftlf*l6 4 2 nm l 6 4 5 nijj j:V6 5 0 nm 
T * -> T , i*M# 6 7 5 nn, 6 6 5 nmiii; 6 7 0 nmta. ■! ft 

«)f»^£iff*L^feall:•^-7^^yr-v»»*iK , )a^■c^^a ; Fti. 6 5 0 

n m<?5 * a T Jft KB « fl , * L X *3 <fc * 7 8 0 n m h 8 7 0 n m X' He If + § . S 
MftaftfcfcafcftteBlijBiliUiF t- ft 8 -Set 

y #n y ^7 }V%v J: R 7 ffi*>E«ts . fc J; yf«ltt»ja«IS«»^ 

»ao o n m j&> t i o o o n t»tit«st it , saea^fctiSf* L U 

, £ Offijj5^ffl«T«#SK«ftft*tfE#tf £«W L tffi3ISailS<0A* <y 9 ? 

yVyYmtfTWhlPbX'&l. Ml X , tiii«80 Onm^tl 000n 

UiK^^a^K. iT**»Sf , 4*Kfi«f <0«ill8«»fcJ: V»iH»fi, ft ft 

6 1 00-0nm«r>iSfflfcteHTft*4:44. Witf. H 5 li I* ^ $ ft fc EiJ IS T 
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h i^m^i^mmo 7 / 8 8 7 . 526^ ( z<r>&m<n\*i®ii%% t ix^wm 

mtz£&tL&) fcE» S ft. ft , 4^bM»*#*tUftiil^^Uy7-y 
-te -f UHl*] fc£ A^T , SJjgS ^ftaKO^Sl^* 5 7 3 0 nm*>fc9 0 0 nmM|it 
2, (coix-CA'-y ? fj^y wm^ZmtrnThb . £ CO SI t± . 1 5 'J 7 

?(. (mW) (OUOnmV-f-rU-HtJSi^K. 9 0 0 nmtl^ 
Lfc*£* 7 9 0 nmT««Sfcft**!:A'»*^7 , ?^Fm^0 , 5tei«;J>L 
t^fcit^St. 3 £ , 4<OJflLffitf06 70 nmtiJftSailaT(± 7 3 0 nin 
A 1 

^ 9 0 0 nm.<J9iat*Ktiffle¥ffi«:»*liBi6'f>n*^oft. L ft # o ? , M 
t tf 9 0 0 n m jfi T R # -f 6 S «0 £ # SI £ "t 6 B!'<9 , ft -*§- <?> ' W ? 5 -7 
>- P tMt ft Jfc* tt , 7 9 0 n m#3fif -AScW-t -5 fe* kitKtS fc 5 
J«tibl, 7 80 n m TftWSr WJ£ ? ? ^ 5 V F tett-*- 

* Jfcl±„ 7 3 0 n m lft*§£<0 3 0 & ( HI 5 # > . fl*B» 

A „ ^ *7 ^ Kit* & t t 14, 4Hf-lt*<0#lf -Ctt-JR»fc»*8 ft 

v ditfft-tJl" * 7 ■ 5 * ^ ■ Vtif a- - df y ■ Yy>AV- 

S'j^l, (1 988) , 2453-24 5 8fcfB8$flTH&. 7 8 0 n m £J 
± Tlfc it t * ft -g-Hf T & D > t7^nj'7-y6J:tf7y h^-n^T-i'^ 

mm # (Hi ) & j;tA't7?n^7»>-ffl«[a6£ismLft-$iS ( * 

+ v M U S i „ G e . A 1 , S n , T i JO r t § tltS. D > R ftt IS ft 7 

li T )V df ^ 4 ft f± 7* U - )V Is U 71' ? n 5 S* if- 1> £< f& S ft ft ) » J: X ti |BJ — 

5/ . ry-zK^fy, 7 x - * . T 7W ^ ^ £ i: T/ ^ ft £ « » *M ft £ £ , lift 

(11 ) . W£tf£tt09 26, 2 7 J: l>* 2 8 £ IB 
« Uft ifil'S 5 0 n mftjE^ftSB^MT* * . 

7 8 0 nmfcttSttSfeii:tttU5!(f^fe, IB * « H v ? ^ 
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5 V y F J:b * % ■$ & ( H 5 # m ) . Any>; - hn, y7A X A- 7 * - F , ' 

a ;i # - iv a i. i/ % )V # * >■ 7 * jv a x u - ti t> <r> m <k %i o r t # , Ws a t> l 

S. ^«ilf)3fi*^tItfeSI:^lTf ^ L^h't-fif (±, 7?-fe7"?-fe 

, ^HWftjSE 5 . 187, 2 8 8 ^, 1 5, 248, 7 8 2 f ^^^5 , 27 
4, l l 3^t;IBt«xf^^SIi''fnn^f V^nyy?;^?^ Ffilf 

5f vMfif + «)> F'*--*>77-*7 , 4'-fcW'*"6Jff* L fl-Jt lift 2 0 

: lt>^l : 2O«0Tfc9, iOIUOiftl : L *> ft 6 : 1 CO R T & 
■4. Bfa<OS3e3*««i, F -^--fe* t 7 ? -tr 7° * $ * %t Kit^X' , * 

»*«4H*x*^^-ftJi ( F E T ) w , T*3lft»S-&«3t<Oft'fr*T*4 j; 

5(c^jau^*. ftja-ffcsfifc f e Tfc£*tt*tf>», ftfrtcRDatttt 

i^. 7^nJ/7-V»S*#«(*iO»at*S^T7^-fer^-#«-t LTfflU 
S£fc#T£, 7 *n ^7-^»**W« : f*#ttafcttB ; f«gitt36 ( ±3* > 
I£TI*LT, MlWlSfe iV'&lir^^^ H-x. h i^tLTtJ^. Mitt. 
£ «91B«C#* LV^7^o^7=^ft-&-»ttBl7fcEttL>t*»O.T»4 ( * + 
„ X i± * * £ £ (3; 7 5 7 , b Hn*y;K 7^3^f y, 7 'J - * <* S" * 7 x - 
A , 7/P*A'33j:l/£;h.&««<R%r*S* : Fffi^£"C<6*K Dii^7^n^7 

-ysi»«Ei: . F^-t 7^*y^-na«)x*^^-e3t3&««rie*e*tft*is 

^n^7-yK»#^l«^-*fct47^*7 , ^--6#fcLTailBU#4-i:*B 
ItStfc^5. Mitt, y'j3^*;PV*??lh^y (7^nxT^y) R 
ift:li» 7 5 0 nm*>U80 nmTJiCltt, Itlliy 'J 3 yf 7 ? □ y7~y 
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mmwtmwvx v>§ . -aic, F-^-t 7?-fe7**-igo£jit(4*i> 5 *y.?x 

t , 7*n^7-y8*ttfcl~4«<0l I T-fc*:itf s *S£Lt^TfcJ;Vi. 

«3K1t**1"£S : FS:iBI6t-*fc*^*^7rn-'f-tt. # *t » £ li > W 7" D 
7 n?a^r = >'l. •f7?nS'7-ya*fctt7>'h5-ni'7->'a*{.k 

£ ft. « tti** * £ j« 1* * £ fc *c * £ . r a -f 7* >; -y F7?ni/riy|#ft 
j k^omi*#*JifflMiz&^x\*'t j <x<7)mM<o7 ? n ^7 -ym. t?^^ 

7- £ ti7 y F 5 - p is 7- ymti i. Vzn & co !3& * ft « . &mte J; vm 
ttEffi^t#tr*>L<ti*4 ! Srv>aij**(A>fyyirH) t^t, fh^rf 

!± . 1*1 x * df - m £ * *f . i?4 § >Y'V y±1&\it*0)i>4 $ J 

±tf T A>f 7* U -v F 7 * a i^7- y»# L** . * fcte^y-tf y, 77 
? V y 4 £ }±7 y F 5 -fe y-ffc-ft***.**.*) ^ F u A-R#tta> t 
^t^t.«^^^M«JR^S*fcJ:y : 'Wttffi{a : FtJ:l>tt±tf2rjiLT7^p 

^7~yiS3i*^-^fS;tf#s„ a ^ 7 u f # ? u w ^ * - # - ? ■ t-sxf 

|J-( 1 9 9 4 ) , 3 3 . 1 37 5-1 7 4 0|Cl!««ftfct h?7f < 
>Wiift£ttL-C^TU<, ;nUt*!6f«Aj7y. / F7j'oy7 
-VSiW*fc<0«Hrtt*4il&. 2 o ff) %m CO * 7" A - -y hi'fei J^>f / 'J 
H7?ny7-f B**«*lSl*liWitf!''+-tA' ■ ■ 7 A V#y ■ ^ 
S^/k' VtXf ( 1 9 9 0 ) , 1 1 2 . 9640-9641. -f/*-rf 
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- »/ ? ■ ^ U MJ ~ ( 1 9 9 4 ) , 33_, 1735-1740, Jr^Xh 1 ;- 
■ I^J-X.- ( 1 9 9 2 ) , 763-766 *-SXhU--l/^-X, (19 
9 2), 1 5 6 7 - 1 5 7 0 *J J: V *r 5 X h D - ■ V 9 ~ % , ( 1 9 9 2 ) . 2 

JK fc£ a & tttilifflT £ 4 $: vww 7 U -y W^SttaLTHl.. 

©ttttffiffi^ ti _. rtfctt-flsiS'ft fcfci^T M?4 Lvk fc v> 3 « «i tt 12 T a 
4 7" U * T 4 *^ t , MitfA^'J -y H4J- : Flc***S#L,T^Tt>^*<TfcJ: 

iStiSftA/f ^-ij * H7?nyT-y»»#t«Stt . a#fftfcti, man 

7 -f v -f y k y yisssftt&iBfls fc )- 'j >n»»* mMfc<nm * %m?>-£ 

fi^fiiis, #fc7*o^rxyfcjto:t;i'yfii H6 fcxfc l 

TSLt, T-h7nf#^7^y«SjSt*tfC^;i'Vfi> i:*Jrsy, t H o 
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;k # v ;p £ A A tf : # y 7 A- * A- *s ± V - ft £> 0> ffi ffi » ^ - t * H B * 

wfiSUfcAO'y -y K 7 * n y T- yi$#tt <n it J; ufftWtt&SMfc* * 
I. y'-f 5 / A V W y F y yffiriBttifc fcti y'# ^ 'J A-flrffiflsmv*' 

iscJ:-5Tft4J. « t if , y* 4 s y -4 y k y y ft «r* £ £ j* « ffl * * 

MM3 i #sh) . mttffifi^ti^fc, Wits' ttoBft** fc is^s , -9 
?>k. at y ^rt k t> u < (isss^jg^-^ y ifciida-^^jiiitttxflis* 

§tsrt§, ^fSHfcftttfilCitfflT**. * ;)/ !jf — f y ;HJ w 
*SrffiffltS^^, 7*ny7-y8J#ttttail*SLT<£lS;S*l** t , Ge, A 
1 . sn. TifcJ:tf£;h.fcfcSB«+4«^**Sl***>ftfcB9&4**£i: 

ft/f/!) 7 H7^o^T-y|»**«>«*iS**ttt4, 7?ny7-yf8Wft 

[ y ( i, 6-y7x-;u^7^nyr-y) ] y'7?uy7-yyfx ( y ^ 
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+ )V a. * v >V t* - )V is U ^ * * ^ H ) * * # £ 5 r * ? X ft ^ W'ffl 3t W 14 & it 
t tftSW^Htfc & . ;W -y K ? * ni'T-yMftti + KWfc&Sff* 

iili. /W7U -v H7*ni/7 = >B**«)»a!«)tt«*R«-<-*«»«'Cjb*. 

j\A r u 7 f 7 ? □ v- r - y 01 #ft £ & ftftfl^-f s^^fy-f yvpu 
y hu i fctt i/* h u ;H5 8Zft «r b 5 * >J -t*- g yKfatita ^x . 

*f m + * -9-7*i.» -y h^Httftii.? CiW Lft* . i OMWHffll i Hf If IB ft 

«»S^a**Sr*-f *> If 7-i - v h *i±«*(?)ftfti:|SLf^j;uj: d Kt 
KkfcJ: itff^lH . « W5r ^ x -;HSJ*£ # S'** h 'J /H? SB ft 

(cti.fcftfcfflv^<!>fti>;:fctt, 4 9 • )-UM) - (1994) 

, 3 3 > 1735-1740, jr5Ab'J - ■ I/?-X ( 1 9 9 2 ) . 2031 
- 2 0 3 4 «J;y>^ f *J- ■ V ? - X ( 1 9 9 2 ) , 1567-1570 (£ 
IB*3*iT^*. C <x i=. L*> U =5r ** . #$&»53 K S ftT v*4 7 

# & t \> w\ A 7 U 7 H 7 9 n >- 7 - y IS * ft ti . 2 a a c7) gij 1 Hf -f zl ^ 7 h 
F7^ny7-yilftli, J}|flR-trai » h fc-oolt* L, JJfl ffl « 

T ft £ . (* K if t U iw> y y „ h 7 * a ^ 7 - y ffi m ft i± * 01 1 r K * - J 

^^x^^y^s/^v^yHUyfrffiftifcti^Msy-fy-fyFuyiiiiBft 

ti s 7iJ >y « 6 5 0 nmflilRCf-l-U d fl t <fc -> X > W 7" U v F 
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if mm s ft t ; y7i-^7i-A-y'( $ /-f y y k d y ffiigft * * ft 7 
x - ^ iM s y 4 v -f y h v \± , ^ r a- * ^ * it « 7 'J - jv % * v- 7 * - ^ y 

4 5 J A V 4 V V >J > If m ft T % *" r 7- ? -t 7" ? - 7* J- - v h J ^ « r Ht ^ ft 
-if 7 a-'^j UtiS, :ftti-)Tr?tr^-t^i-,M:i4ft 
ttx*;Hf-fcfctt4jft|f#», m 8 5 0 n m T SSI £ T * & . rifisltyi 
-7fjflttfll, £ -9" 7" 3. ~ -v h 1k Wi t tl if , 7 y 1 -fe 7' 9 - -9" 7' JL ~ -y h 

, fi B "C A * . ft-)T, tffiatya.^.y hWHOMOiiitJLUMOaiiH 

OMO»J:tfLUllOX*^«f-««.fllll s Sib a t ttitt.Wflii- & £ t Ay 

6 0), i>> - ^ ■ ^ 7 • 7" $ # - 7 4 ^ v ? A ( J . Chem. Phys. 
) ( 1 9 5 3 ), 2 1 , 767-776, iK - 7*;K9 , h 7 y X • 7 r 7 T 4 ' - 
• y ? (Trans . Faraday Soc . ) (1 9 5 3 ), 4 9 , 1375-1385, "7 
>y ? t * - £> , *^l/f a^SA'T^ (^ijy) (1972) , 2_4_ 
, 3 4 6 - 3 7 0 tiJ;U'3A'ty^. ^^-#-7? ■ jr § X h V ~ (199 
4 ) , 3 3 , 1735-1740, ^S7.hy--k^-X(1992), 20 
31-2041, * V * jl 5 - • 7 A l? t 9 X (1993) , 8 0 , 

1 5 3 - 1 6 0 \Z ftT I^S . 

ffiOjtfflCfe^Tii, 7'J -y h'^-^ii-^r^fe 6 5 0 n m "CAS* #33 
if 6 8 0 niiiO2oC0ij@iftJtf|,: k^gJJIil,^, ,1 f) i: £ ffi # « 
»fit»tJft»litt7 6 0 nm-e*l. "t ft ;b *> , B!liBfc:|ltlffi'tSH!fWtt£6 

y -f y H 'J y 1 1 a tf <k r h 7 7- U -tf - ^ a > R JflS * M «* t T ft It V 7' a ~ 

^7*-*7x-A^^-f 5 y 4 y -f y H y y ** # w h ii%> . # ti & a -y 7 u * 

K7?n^7-y»Wtt0fliiBfcJ:tfftSfMlift^T, li*tf)JM $74 y -f 

y p y y * -ft S 1- § % ^ t A h . 
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« ffi (9 jg fll T" (4 , ^6 5 0 nmc?))i>jgi&iKfcift7 5 0 n m « 2& If i& ft # g # 

a ktf -j 7 * — )V? 3. ~ & a 4 i/^v^ y p y y t* »s . »#05f}.iBflettftit 

tt&lllljB«fc»l£*|(tS^ft.*>t*Jl(±»850iimtfifiT*i^#'C*6 

, sa sb 1 138 4- -r h mmw\± x -^y 4 s y -f v a v h >j y t -rftf* 4 < , - 

to tirlE * (4 £ *i 6 » * y" =<- - y b ** *t W 1" & 4 ■? fc *!l ffl L , ^wtftfciowir 
7 J x^.vb{4Bffac0©*^i£^4-i-l>^t-S : 4-tS„ 7i-;^M $. ; a v a y 
H y y^#f i |cflirlg*t4«: r Fte»-9-7'^" ^Htl<a , r^adf ^ 

7 x^/i^^M s y 4 y a y f y yfr n * ii tt » It £ 8 5 0 n mltstltJ r 

# -fe 

flfic?))iffll;fcv>-C{4, #-**r*»LfcBt, -o«oft£!»a« 2 o fljftlt » 
7 6 0 nmftjfit3j:t>*8 1 0 n in ft JET- ft h . JS6Stff41-&frK*tt, T b ? 

7 )V$xJi>4 s y 4 y -f y h y y i )t (4 t h 7 7 ^ ^- o ^ y Hf y - l , i-V-ti 

~)V i? A S. J A v A y y y y & (4 3 , 4-yyKyt7?l/y-l, 2 - ^ 

'^)ti4DNArD-7'tL<{4^A/T7-fe^Sr ; ff50ttfflV^#l»;t^lg^ 
f ■& T" ft -?> 5 . 

#f£L^&f£(4#!70. lnmj&»S>5000nm-Cfc*K Kiif^l nm^ 

h 1 0 0 0 n nit ft S . »a«j^»*S«1*e«Mfc:Sr*ViTfT3*£'C* 
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(i J: 9 IK <8 fe* # ^ £ TO 9 & tr £ fc # T # 4 6 TT &'4 . * S *» ff (0. 1 
-1 nm) *i!|tl1fl4 , 420, 5 6 8 ^4, 476, 2 2 9f 

is±^g4, 5 10, 25 l*fclBt8*iftrk<«*«rt7yt'ft)Bi^t 
J: . 

CiSkSti4SS:?i4:ttll. * ? U * * I* * * > ^ ? * i fc fi ^ 7" * H i 
tt 1 o <?) * 6<J U # > H *J J: tf . 4? & < J: t» l^«SIW l J#VKKfiS«4l' 

■fe7 o ^'-!{) ? s^br^l,^^<t^ J lS»^o^^^iT^-ir^Tiil^^^ oat) 

**©ffcl,THS*iO&£&. m&mT 4 cot%& , & JS il ^ (± 4" & < t 
^ * < k h l-r>0>\) #y YTi-nytflS-kLX V FT-i-v? ( ffi 3i£ ) & fftii 

^«>jfttTv^4*?st<tt. ma^atJta^s-frt*. *»#WRi5fi-^*i*it:fc 
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-f*tf3Bt=t4g*LJ:ai:-r-6«»fc»UT**IIW«rrn-^taiRr*. £■ 
«7'n-^*ft fi^$£«fc, -jR(cttS*IS#fc J: -jTB#8** . ft* 
»±»tt**tt7 *n i/T-ylllWtt t. L < U » F7^ny7~>SI 

ft Win. ii$ftftrn-y#f tt^fti + * feh.* 

fe7'n-7/S«HH«t, IWii(:ffliWtJ)S flllottKtflllJgfliif ft 
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ft7 8 0 nni^M«felffl^-^^X;^- ( Perk i n-E 1 mer ) I L S .5 
0 B )V 5 ^#*3fc*tf-Tft*j|jEt tf r> ft . ^ n t J; -o Tli, 8 0 0 n m 

jfclgJ, ha-l/vF ■ ( Hewlett Packard ) 8 4 5 2 AZtf ffi 

m (Diode Array) # * 3£ $ ft ? fr ft . 
W5 W 1 

yij3y7^ay7-yy'tFP j fyFSiPc (OH) , <Pg[3e 

t'Jy'y (5 0mL) ii J: # ( 5 0 m L ) * <7) >- >J a X 7 ? P >- T - V ^ ? 

0 U H<0jBJSa (1. 83g, 3 . 0 S 'Jt/K ^ 1 2 OtTl 8 R# |g| ffc T !£ 

lOmL) , T^y (5mL) T8fc# L s o.^ T*£T L , flll-ft^^ 

1 . 7 1 g & ft & . 
UttM 2 

y y j y ? g o y t - y b' x ( t- y ^ * i/ >v v y >\> * * ^ f ) ( t t l tf t tar 

P c S i b U i/iVk Hf* h ) cpgjlt 

?DPHJ\Jfyil/i/7y ( 7 3 3 ^ L ,. 2 . OS'JtiH £ * tf & # b y y' 

y (i i m l ) ()>By | jay7?pyr-yy'tFa^yF (l l 5 m "g . o. 

2 5 y =&;!/ ) <9«§ii« 1 3 0*Ct5 HfrlBttjRT9X bft . tfife L ft 8£ 
^^SLT^SHt. -t£& . 4l«LfcX7'J™5:*^l^^^ty (2mL 

) tftiL, a^wfeon#«4Ht»*r)iUs *&Lft^-!fy < 2 mL > ? 

ifej^i^^^^-t?-y*T'¥Sf'fttftT;i/S-?-*7 a (jstti ) T*ft®L, 
ff^^Wfeo^'yFtLT^^f'tfy/b^^y (2/1, si/Si) t «g tfj L 

ft . !kJ&mZ%ts®m$ MftZ *s 1 7 1 TC ( 1 i t Hjft 1 7 5 -C > ^tt 
I, ft 6 9 m g £#ft . 

m m m 3 



yyjy7^p^7-yb'x [ (lo-^^^h^yf'yjM y * * ;u ■; 



t^yF] IHTTLtf LKPc g i X & )V x * x ^ j: ft & ) 
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m&VV iSy { 1 1 m L ) if<(0S'!)3>'7?ni'7-J'yt Hn4fi/H ( 1 1 

;^ony7> ( 5 8 6 ms, 2 5 <J * )V j £ flu £ . -ecO?l^ft^l30°C5B§ 

8 €fc . ^3- y * tffft Ufc ^ l J '# 7"'A 6 0 A /J 5 A ± 8! t , £ 

y If # £ & 3fc 3 -NdrifV ( 1 0 m L) £«afcJllJl« # <0 £ % & *F il I 
, ^ ^ -9" >.f 8fe » L . 8 * L , iHft^ill 0 5mgHt. 
g| tt gll 4 

y 'J 3>7 fPy7^yb'^ ( ^ ^ h' - )V is U A- :t * ^ h* ) ( & T g L g L 
IfPcSi h'-fr fc fe-fr l, ) oajg 

* # K D S» (1 1 m L) 4t«yij3y7^ny7~yy't Fn^y h' (1 1 
5 m g , 0 . 2^jt)H WlSIC ^qny^f ikb'-fPy^^ ( 2 7 6/1 
L , 2 . 0 5 «J ^ )V ) £ JD X. , *S£»£ 1 3 0 *C 5 B# IB J4 *& T fll # I * *» 6 S otE 

u . «fi<oiati;iu.ftaL, ^^^yTTiiftLfc^y* 

ft. £j£^£#tf$!iill£iS3S3i2:, ftWii^*-? ^TffiiL BfWfe^i]*^ 
^tfftfcff'S b , ^^r+J-yT^^L. SSTtESU iIS-ffc£^ 7 . 5mg5: 
#fc . 
I1M 5 

y'Jjy7j'ny7-yb^ [ (3-y7/7Db;H * A> ^ 'J :fr * y- h' 
] (MTtUfia'PcSiy7/j:if^) WIS 

* * b' y ^ >• ( 1 1 m L ) ifJ^y'jay?^ Dy7-yyb HD^f^F ( 1 1 
5 m g , 0 . 2 5 'J )V ) <r> M jS jg fc . ? n n ( 3 - 7 / 7° P t° iv ) - : J * f- 
i^?y ( 3 2 8 H, 2. 05y*A-)*air£*«£tt*130'CT5lltlI|ill| 

•ft L fc is 'J * y A- 6 0 A * 5 i> T" a S & ft S!> L . * 7 A * h >V x y T ft » b , 
±J*ftfc HUV'I V 7* n tr 7 A- 3 - ( 9 0/1 0 4 gft/^fi) TiMJJ 
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0T;)aJ:»Iji!lt*ttMfl:A*10 Lmgftftfc. 

y 'J3>7 j?Py7^yb'X ( y ^ f ;K ^ 7;^ n - 7 x.-»y 'J ;K / 
K ) (jaTTLB 'IB P c S i ^ y ? 7 ^ n fe-frS ) Djjjf 
|-*eijy'y (1 1 m L ) (jiWy'J a>7 ^ay?-V y h h'n^fy F (1 1 

5mg, 0. 2 S U * )V ) nam ft fc , ?nn^tH^7Mn7ii* 
y5> ( 3 7 6 2. 0 S'Ut*) * flO £ . 1 3 0 "C T 5 ft M Vfif ffi 

raff Lfctf&aSK L£ . Wefctf>*S£ft«LT#S]L . 3K$S3-£fc. ^^flT 

( 1 0 m L ) fML «#fe«Blft«4«fttfaL, N^fytSi*L\ X 

j/ U 3 y 2 . 3-t7?P^7-^/bFa^yF ( KIT T Iff L if *«Hfc N a 

t'Jyy ( 1 0 m L ) « <£ * ( lOmL) (f«y | Jny2, 3-^7^0^. 
7iyy?n'JF (2 8 0mg, 0. 34$^^) WiSSH 3 0t;t2 4 

jftt. JS ii £ iit ft L . 8 & , # ( 5 m L) & XVT-th y ( 2 m L) Tiftft I fc 
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0^3f^l'*^HtJiVtt»0*JR4fcW:**-tt#(c«fflS*Lfll*ii:36*BII$ 
flT H*. 2 0 mM!i®^ K'jn/150n ragft> !)9A (pH8. 2 ) 

hCG^y^n-t^Kft (0. 2 m L . 6. 6mg/mL ; 
-f F ■ rfj ytf-vflt (tyf^xrf, *U7t* = 7 #1 ) » ) (OllltDl'T 
? X (vortex) fjl 7 T 7 ? X (0. 1 m L N g| 2 

%, 4 1 2 n m ; XV > 'J (entry) 10, Si ) cO»SE£*^< JD * 'fc . 

|)A«( P H3) (0. 04mL)tr*^<JPi.4jRLfcj8iK<0p-H*3. . 

5 fc t fc . il? 5 I* EM hL, O ivf . 2 Mll*'J ? A *g 
|(pH 9. 7) (0. 0 2 5 mL) ^SKioi, *il/f v n l*>(tT , P 
H £ ft 8 . 5KU. i 0) 5 r -y ? X fit * ft! £ * £ 2 0 in M * >? $ + h >J <7 A / 
1 5 0 m M t&fci- r D *7 A ( p H 8 . 2 ) # 4 2 L £ 4 HI Sift L T 4 *C 74 B IB 
iff {^^#h?iK-^ajlff > *f!3 0 0, 0 0 0 ^7b^7 (X^?h? 
A ft (h A -ny, r * ^ x 'Hi ) «) ) t . "?v^t, ?S «f L 5 t v 7 * 4fi 
^*ft*a*f*frfeR 0 m L, 0ft«IJ££ 0 . 4%tc&l> A i fcJtBJUfc. £0>J6 
£#l±Ait * h CG«uyr-yt^ fcftfflTS 6 . 5 r -y 7 x f± Hj&fc J; 

6 It & £ * * , 6 5 0 nmijiI/7 8 0 niiiHtJ. 

2 OraMllth 5 0raMfftthy>A ( p H 8 . 2) iitfO 

. lM^iyl^'J^A (pH3) (0. 6mL) *«-«hCGt7^D- 
■f- /US* ( 0 . 12mL, 10. 3mg/mL ; 775^ F ■ A^f ( 
+)ry t A xrf , * U 7 * ;p=.r #H ) §3 ) £ *tf$8J8 (c ;K/i/t -y ? * * J^itft # 4. 

M# V X ]s > 5 t y ? 2.mW ( 0 ■ 0 3 6 rnL, 11*8. 4% . lOOOn 

m ; -fy*-7x'f5' + *- ^O^nt(iK-h7yH ( * k ^ y *H ) H 

(Eppendorf) jf i& fit ( 5 4MU2000xg) tp Tit t *» . ± f* & 1$ * L . 

^l/^H. lMiJVi^'J^A (pH7) (1. 5mL) TB1SL, SS 



(70) #1^8-503994 
. EI®#£l%le-t&!fctf>C, ^l^vMO. IMUvK^U^A ( p H 7 ) ( 

o . 3 m l ) rsiffi tit. ; <5DKf*5r -v 9 xzmcDX 5 -^mmjiTmn 1 , 

h C GO A J* J 7 -y -fe -f fcfc «■ £ ^ fit 5r'y^X^-^f*:1i-^ 

fflffllS - a h C G 9 T" v ? X*« < 0 . 0 0 5 m L . M# 1 % ; RJfeM 1 6 

) fi , # m m W te £ ffl S ft ffl £ ffi < -t h fc «> fc 2 % 3 y f y x 5 ;U ? Sg fS T A S 

■^y?*#£*£tt*ffl»-fSIIIffli:LTttJI!'C&4. iT . b C G 7 y -fe 

^lt.fil?f?niH( 0. 025mL,*|i|i5!|16)£. hCGni 
LTHi^fctf^illSfl* lmL0A»K8-:fcJtfltttt<J5iRJ*«>)hCG ( 1 0, 
100, 300, 5 0 0fciO'1 0 0 0 mIU/mL) £#*^l>lmL<7)liLft 
MK^^JDt-|>C:i:fcJ:^Tfi : act* ! T"^l»„ JdL » K *f » 1 0 * 

&tt*£i ! 5rHJflLi1* (0. 5mL) £^££ftT^&^-fe*^rv^.x®il-ft!£ 

+ o^r, m ± <?) 7 ^ v 7 x x x y h z mitst in comm 

®*ft-S<ftft£S£. llX^y h £ 6 5 0 nmtliBL-.. #*|fi±«^sif«y b « 

7 8 0 nra?aj|t5. Ja*ll£>Kfl<OhCGit*©Wftfc Ltt*SigJ7D7 
bt-S.^?7^fe*»<0hCGjkif»«*aiEi»l»»hCG«JStJttt-c* 

* . 

mmm 1 8 



(71) #^¥8-503994 

fiXKfl (lOmnXlO mm5SI*a<? b + 2mLMSS*) SffiSfc^ 
m^MW\y 4 fir 9 - {n'J4-yaSLS700. 7 0 0 nml5lT«*^*iat 
£ ) £ ffi L =f - K V - if - (tyi/~f-SL-6 ; 1 = 670+/-1 

0 n m 0. 95mW)fcJ"5l8iieLfc.£#ttaf*^4*-»«l'-1l'-A3fSfi: 
fctt LT 9 0 • KtftjfflLfc. ftft3*Lfc*££tf>. 2l«^«IVyX ( * !✓ 
■ ^ y jf , Cat #..o.l lagi l 9) *>i!,* J 3 yf ^f-C i !) ^ 'i ^ 

h 9 A if - K ( ^ V ■ ^ U * , Cat#01LAGl 19) t*jS*^*>*fc. 

7 1 5 ) li 6 7 0 n m T fitSL U * jIBf L fc # . 7 1 5 n m £1 ± O ft O 

J* ]✓ ■ ^'^^Cat#l 3AMP003) i 9 *S fg L . -f J 7 >^T ( r n A 
j ) Til* tfc. «*tio?li, 12nm|«7<;^-H30nm, 79 
Onm, 8 5 0 nmfci^g 0 0 n mOif"tifi ^ S y 'J 3 y * h 
K ff) ff (c g Jt . 

y7i~/l/t'^^Dny5y (28/iL, 0. 12 5 5 V tAOftitMS 
fY-;K7mg, 0 . 1 5 Ut^) HtJi^7f ;H/VA7U' (0 , 5raL 
) ^yij3y2, 3-t7^ny7-yyt Fn^fy F ( 3 9 m g , 0. 05 

s 'Jt;H »«Uti£7/w=f vtt 1 8 #lfflgi&Tiiff Lfc . KJ£ii-&^ £ £ 

m g # Jt . 

y 'J 3 y 2 , 3-t7 ^ny7^yt f X ( h'j7i-J^y 'J/^^yF') cO^js 



(7 2) #^8-5 03994 

- JV ( 7 m g , 0. 1 S Dt/H ^t(yVf ;U^Ar 5 F ( 1 mL) ffiy'J 

yl)3y2, 3-t7j>ny7->b'X.(yVf^7H U'lF^ri/y^^ 
^fyK) to Mil 

/?noy^f^y^(13, 5 ju L , 0 . 1 1 i HjH iJcfctM 
-;Kl4mg, 0. 2S!lt;H Htfy'^f ^*^A75 F (lmL) tfi ^ 
'J a > 2 , 3-t7?y7-yyhFnJf/F ( 3 9 m g . 0. 0 5 S 'J t ^ ) 
eomfSm * 7;^>TT 1ST 1 8BfMftLfc. OUT. N - ( 

2-hFnifylf;l') ~7l/OF (35mg, 0. 2 5 S U t/H TffilL, 

i^TflftUjJ^ATlllL, Sfi^^V Ft LT F;H>/1 0 % -f V 7* 
u A/ StiJ Lfc. £fi£ft£&tf&*!fo£3§i?i£ B&?)mft3 

ilW2 2 

3--^7^n^T~yb'X ( f /t-y 'J ;K^y F F 7 y XXf 
) DM it 

y?Ony^fiPy5y ( 13. 5 ju L , 0. 1 1 S UtJH fcilZ-f S/V 
-iKUmg, 0. 2SiJt;H ^^tfy^f ;l/*;l-A7S F ( 1 m L ) (f >- 

u 

3-t7?ny7-y^bFn i fyF (39mg, 0. 0 5S'Jt;H 

-4-tFB^fy^fI^y (49mg 1 0. 2 5 $ 'J ^ ) T £3 JI l- , K 5 
BiflSMft 1 Lit . £JSS-&»*£l£3-£, HiS^^tyt'f«ftUyU^7 
AtSSU |H8fi«AyFHtF)HytiSaiU. £«££tf h ;H 



(7 3) #1^8-5 03 9 94 

H»«2 3 

h ) nmm 

IV ) £ J; tM S ? V - /U ( 7 m g , 0 . UUt/l-) l^tfy^f /l/*^ArS 
K ( 1 m L) + <0 ^ U =3 V .2 , 3-t7^Qyr-y^t FD^F (39mg 
, 0. 0 5 S U * A) (OliaiMfr T^rf^TTiaT 1 8 H*fflj«jf Ifz . KJ68L 

, nmz^^i-yx'i&m i , wafers** jtfs^sfcojhitfcftjfc . is** 
mm 2 4 

'J 3 :/ 2 , 3-t7 j'P^T-yb'X ( MJf^ 7J^Q- 1 , 1, - 2, 2 

(FiJf^7/Hn-l, 1, 2, 2-f F5tFn^?f/H 
)^nni/5y (37H> 0. 1 S U ^ A ) & J; T/ --f 5 ^ 7' - ;k ( 7 m g . 0 
. 1 5 >; * A- ) £ £ t> v >t A' * *- ^ T 5 F ( 1 m L) % %, >; r? y 2 , 3- + y 
fpyr^y^bFa^yF (39mg, 0. 0 5 i 'J t/b ) (OlSt^ 7*rf 

vTa®"C2^raffltfFLfc. EE8-&**iis»3-iiK » «e £ ^ * ? y t ¥ «Mt l 
is * ^ * * >"C sa at u , *ft«>ffl**#fc. a**tii*#iL, ±«*Ht*L 

Elfish »STTi^L,.4il 7 . 5mg^t. 
jlM 2 5 



(74) N4W8-503994 
y 'J 3 y 2 , 3-t7j>ay7-yb'X (y/fJ^f/"JM <P 18 it 

- )V ( 1 4 m g , 0. 2 S 'Jt;H ^-^tjy^f ;l/*^Ar S F ( 1 mL) tf^y 
U 3 y 2 , 3-t7^nyr_yyhKoifyF ( 3 9 m g , 0. 055 
)«9«iBfo£7;U:/'yT'C£ifirStffLfc. 2 0ftft, Rj6«£ai*£b5y* 

- Uf-y-A- ( 7 2 m g , 0. 2 5$ ijt*) T*1L 1 IS J* # L fc . 
Ki5S-&!|ft*^«S*. o^T, mfe£^*y-> tfift Lfc y 'J * * 5 A T« 

aas^dftyf sa'as l , *sfeiittt}«fctf9^sfetf>± 

»t»ft, S£tt*S'&#*L, "v*-fry*H!*-L. Htt£«£TTS£*g L . ft 
*Sf±Jl8fljl0mg&ftfc. ' 
£18012 6 

4, 3-y-f 5;t>-^ [f ] -fy.-f yK'Jv (o. 6 

g ) fc , *»Lfctf*»9*>*/Uy ( 1 2 m L) tr*rfyTTftift. 10# 
IHfltfP Lfctt, -.ijnyf h5?o'J M4. 0 m L) t Ini. , R Jfc il & Hi t 1 
9 1 miDfttft . KJ6ffl£Bl*£iBfcfcSJ L . # ( 1 2 0 m L ) £ 9 

< 0 t Jd £ , *KlSco y U n y r b y ? n y h* J Ja*^-ft? t ft . nferoa 

(«fll* * I'i' ) < A n m ) : 7 6 8, 869. 

^HW2 7 

yU3y^^Xb j fy-2, 3--f7^nyT-y^h K a y b J CO j[ jl 

?K ( 1 5mL) £ £ tt t U ^ y (1 5mL) tftiOy U 3 y t ? ^1 h y - 2 
, 3-t7ny^n'JF ( 1 . 96g) <7>%n* 1 8 1*19 SHE Lfc . »jg 
M^^SJL, Mfe<OitlS!fti*raL, * ( 1 OmL) Tgfe»Lfc. 
TtSlt, 11(1. 37g, JIgLfc. 

mft-tIM (Uit* y ) ( A ltI ( n m ) ) :766, 867. 
gjLM2 8 



(75) K$r8-5 0 3994 

7-^j»-l-ii)^7f;^nny5y ( 0 . 6 m L ) & X if A 5 f 7" 
-iKUOmg) Jr^tfy^f ;P*^AT5K (20mL) f«y 'J 3^4"? 

3-t7^yybFD^yHl. Og)<DMinil/^ 
y T?Sift?7^ rfVTT 2 4 ft R9 IK ft L & .. EiSJg^ftl & HI«KjK$eSTiS$63 
it , ?n?h^57 (y'J^f;l-7 0- 2 3 0 ^'yj/a. 6 0 A . 2 X 5 0 c m 
s ^ * -t y - h y (1 : 1 ) ) fc * W , MQt&mt. « ft ( 4 6 m g ) £ 

iJh^TKf h5tHP7^v) ( A .„ < n m ) , e ( M " 1 c ro " 1 ) : 8 
5 5, 3 7 0 0 0 0, 

M^'tniMKBr) : 3 0 7 4, 2958, 2924, 28 5 4, 1 5 
89, 1417, 1373, 1348, 1262, 1238,1 194, 116 
1 , 1111, 1044, 1025, 933, 909, 8 4 4, 799, 760 
c m - 1 t 

'H-NMR ( 5 0 0 HMz, CDClj) : 8 9 . 0(m, 2, 5-Nc), 
7. 9 (m, 3, 4-Nc) , 5. 3 (m, - C H , ) , 4. 6 (m, V—fr, 

- C H 2 ) , 3. 5 (m, b'-A-C H ) 1. 8 (m, - C H 3 ) , 1- 3 (m, e 

- C H 3 ) , 0. 5 (m, J-CH,) , 0. 1 (m, 7- - C H , ) , - 0. 8 ( 
m, 0 - C H 2 ) , -1. 7 ( m , «-CH,) , - 2 . 3 (s, -CH,) . 

g » ffll 2 9 

y'JJ/7Mny7-yt'^ (y 7f;K M$F7;^HO) it 
7^3tH:OATP (0. 5 m g , 1. 05tOn?)H ^80%^^7 

-/n»« ( 5 2 ju l ) it»To . 1 2 mm®* y ^A^istii l& . 55ns. 

1 NtSBS ( 1 0 u L ) + 0 . 5 M U y gg* >J ^ A/ 0 . 1 M * *7 
l^J^A ( P H7. 0 ) * Joi * £ i: fc J: 9 i&ffl Lfc . Jftffl LfcJurtfl-flfiBfflE 
JI««1L, y^f;^;urS H (100/jD CSISL, L fciBiK 



(76) tt£T8-5 03994 

^ !) /l^** J/ K ) (Cfllifc. RjBS^WiSffl-C 1 B^flff Lfc. *5H 

" x 3 " i/Mllt?n7h/77l:i»ltfc. ffl* , T«SS3TTe»L 
, J;!?J;<#llt1"6!t«>t:||ffi^-C3Vh^57t:*»ft^. £ j£ ^ CO a' y F £ £ 
tO, ^f**H7SF (5iL) TiSS Us 3 0 9 M # >P v ? * t . P ' 

tt fflj 3 0 

XX ( IV) 3 - t7 j>Py7^yb'X ( f [Jxf ;l/y'J 

h U x i- )V y 9 y - /!/ ( 7 7 jn L ) , th'J^A (3. 5mg) iJitf^fyl/ 
y ( 5 m L ) cr> ?g & % £ 7 )l =f >" T T" 1 H* H 9 % L , fi*»t»9Lft. ^ ^ ], y 
( 5 m L ) CO ( IV) ^-^^7' 1-^^-2, 3-t7^Di/7-y/?n 
U P (74i g )fffiJ 4* Lfc*«KJPi , £ 2 0 #llit Ufc . 

*t*(lIBI25mL)T 2 Sgt^ L , ft ft (MgSO,) b , HKXAttTlK 
»3#T*#fe*>iaft*f*rt:. £«I*t?0?h^57 ^ - ( U # *» /V- . 7 
0-2 3 0 >7/i > 60A, 2 X 5 0 c m , 1- )V X y - >f V 7° P A y - )V ) IZ 
*»tt, E£§£JS L. 11 (17mg) *«£Lft. 

SfkfS(rb7tFn77y) ( A,,, ( n m ) , e ( M"> c m-i > ) : 
900, 174000, 

m m m 3 1 

XX" ( IV) 2, 3-t7^oy7^ytfX ( h'Jxf;|/y'J/^JfyF) <p g 

h'jXf^y?/-^ (77juL) , thU^i (3. 5mg) $5 Si If *i is V 
y (8mL) «l^«7/^VTtlB$raiIL, *>-f*»t»fflLfc. XX ( 
IV) 2, 3-t7?Py7-yy?niJ K (45mg) ££&tfc*Bifcfcill;l 

U X3E-KH L, ii ( 4 1 m g ) £ffl£-L£. l#HnvFf?7^ ( i/ 



(77) #^8-503994 

y*y^70-230yy^a. 6 0 A . 2 x 5 0 c m . Bft/fvy-f b5 
tFn77y) (C It , SS^IL, (26mg) £ SHI £ U ft . 

%?\- - t>S m ( ^ h y t V v ? y > ) ( A .„ ( n m ) v £ ( 6J-» c m-> ) ) : 
700. 746;786, 253000. 

If (ffnFD75y) ( A Bait .( n m ) .) : 8 2 0. 

mmms 2 

X X ( IV) 2 , 3-t7^Py7^>K^ ( y7 f y/l/b'-^y 'J JH 

* is Y ) <OMlk 

- l-l-^yj<f;l/y5;-^ ( 1 86mg) , tb'J^A (7 
m g ) % fcllf^l/y (lOmL) «0ii^ft*7/Urf>'TT4l$iaiaat. b 
f*'t^f Lfc. XX (IV) 2, 3-t7?Dyr-yy?B , Jl ; (90mg 

( 5 m L) *5 J tf* ( 5 m L) fit* U ft . ;P»«9*«ffl L . KM 

( M g S 0 4 ) U , & J; HK*»«TlSfftS fc . SiS^^^if f ( 10 2m 

D ?2®m®b. wm&amwz®. s^feiu if (s. 5mg) 

L It . 

«hfl(f h7tFa75y) ( A fflBK { n m ) . e ( M " 1 c m " 1 ) ) : 
67 0, 7200:732, 69900:786, 84900, 

mmms 3 

XX ( I V) ^^fJfi/-2, 3-t7^Dy7-yy';P'J H OKS 
7Jl'=fy#ffl*lTT0ffi'ffc*X ( 2 3 4 jw L) ^l/^f /«/U7 i 1< ( 

1 

5mL) **9+fr-7Y*ti'-2 , 3 - 7 * a is 7 ~> ( 3 1 Orag ) <OiU 

» tun i.. a^»S6«ria«f|!u«r**fcasiau)t. l , mmm&F 

» t , BftfiB#Si''>fJl'**A7Sl! ( 5 m L ) is J: # ( 5 m L ) T £5fc * 
L , t, , (288mg) * Lfc . 

Hftfefflj 3 4 



(78) 



7-^?-l-I^*y^f^y7/-/Kl86ing) . tHJ-)A (7 
mg) %>£tf*~s\sy < 1 0mL).«>a-&|||t7^rfyTT5l»nattb. fc-f 
A 1 ti^ilit. XX ( I V) ^-?j'yf;i/-2, 3-t7^D/7-y^oiJ 
F ( 3 7 m g ) &4EL^^?Sttni. JI^^^ 2 0E3ltSL.it. £j£!ft*# ( 

lomL) x-mftL, mm (m s so 4 ) m&m%®x'm%Zit . vsm&<o 

mfaZnfc. ;»B#'*?nvF/57 ( i" 'J * )V 7 0 ~ 2 3 0 X -y * , 6 
OA, 2 x 5 0 c m , MHy-'lV/aAV-*) aMt , K £ 8 JS L , Si 
( 1 7 m g ) £ 88 Jg L fc . 

^Jffi (ffHFD77y) ( A mil ( n m ) ) : 7 8 5 ; 8 9 3, 2 
2 7 0 0 0 , 

M(fFHFD77y) ( A oa> ( n m ) ) : 789. 
» Ml W 3 5 

1 -it9 9 - \ -^-)\s ! J t^JVis? S-)V<r>W& 

V U X f - )\> 7 5 y ( 1 . 5mL),*(0. 1 8mL) iJi^X-f^ ( 1 5 
m L ) */*Jg(f>T«ff . * i tX-fH'' ( 2 m L ) * 7 - 

^?-l-l^;^^Jk?Bny7y (2. 56mL) CO $ $ £ 1 B# PS T 

( 3 Ora L ) (30mL) O^C^ffitt . tlffl^*lU £tt ( M 

gS0 4 ) U y 1 J*^'iM 7 0 - 2 3 0 ^"/ya, 6 OA) JlUflU 

A, 

=3f^y ( l o OmL) T86#Lfc. « s **D3«3i»«'C*»**. *fft<oiAi^ 
, KffiftflUt , 11 (1 . 06g) SIgLfc. 
glffiffl 3 6 

f b77'o : Efb7/h J ry-2, 3--j-7j ? Py7-ycQ^ia 

1, 4-y ! 7'h^yf7^t/y-2, 3~y*#/l';tf-h>J;Ml61mg)fc 
X V 2 . 3-y'ynt-6, 7-yyT;t7^y(168m«)f,ra'rf 



(7 9) #^8-5 0 39 94 

y SBMT V 1 - 7 9 J - JV < 2 m L ) * (?) D ^ -7 & JR { 3 5 m g ) <J9 ffif JS £ 

asst, z^^nit:. Kmmm* 2 ^^iiSTffis t , ^aiu, ( 1 0 

mL) *^«#t/c„ 30#i, Eatffifl:^^ 
^ ^ (1 OmL) (ft fc * If L fc . ?f $ £ 1 N fg (1H1 OmL) T 2 Ek ?K { 
1 0 m L) ?a»L, (MgS0 4 ) L . H Sfe IS ffcti TIS^ 3 # & . ««E* 

i»C?b7'77^ (y'JK*7 0-2 3 0 ^7ya, 6 0 A , 2x50cm 
, A.df^-y-b/l^xy) ft , @ flc « ft £ *v * >- ( 2 m L) TfSL, 
MQ&mt, II ( 8 m g ) IMLt. 

*Jf-«TS(fhnFD75y) ( A,„ ( n m ) ) : 743; 839. 

S*(f hnh'n75y) ( A .„ ( n m ) ) : 7 8 9 . 

% m m 3 7 

1, 4-y/h^yt7^1/y-2, 3-y*;^-b 'J/l' ( 1 6 lmg) ti 

7 9 J-)V ( 2 ra L ) + >J ?• ^ A All (35mg) CO M ffi. £ SSE L T . f <I t 
JP^fc, RfE?i^&lB§^«al£Til^t, S9U *»K ( 1 OmL) ^J»ffL 
fc. 30«i, *«*ilIKSS56«T^56<f-e-. Mfcffifll.X-fl'^ ( 1 OmL ) 
*fMUc. MM* 1 Nil ( 101 OmL) t2I, * ( 1 0 m L ) fife* 
L, SJI (MgSOJ L , HHEjR»«-CMI«S*fc. Sffi^2BI^n-?b/5 
7 (y | Jiy*70- 2 3 0 ^yyj, 6 0 A , 2x50cm, J \*1?->'-WL' 
x y ) 

fc*»tt, HH»fiOlB^**25<e«U, ft* ( 1 0 m g ) £M5£Lfc. 

l^-l8(fh5bFn77y) (Amax(nm) , e ( M ~ 1 c m ~ 1 ) ) : 
679, 2 5 8 0 0 ; 7 5 2, 8 8 2 0 0 ; 7 8 9 ; 7 6 5 0 0, 

«3fi (f b9hh'07?y) ( A , ai < n m ) ) : 815, 
gftffll 3 8 



(80) 



1f^¥8-5 03 994 



1, 4-/7i-/l/t7ny-2, 3-5/'*;^-MJA- ( 1 6 5mg) fi 
J;t/fb77l^D7?n-MJ;M100mg) £ , T )V d V T T* 1 - 7' ^ 7 
- )V ( 2 m L ) tt)«ijfnti ( 3 5 m g ) 0) SB « £ » St L , * i tC iP I £ . 
5tffi»iS* 1 - 5 ©Saat-CltS L , (JfL, ( 1 0 m L) ^«£tf 

Ufc. 3 0 4J-SK El ft & 3£ «& r 2£ ft 3 < 1 OmL 

) + » JW L Jfc . % ft £ 1 N ft ft ( lBlOmL) T 2 III v * (1 OmL) T* ft 

ft h , { M g s o 4 ) L , HI ft 3S » «f . SS^nvh^77 

(yij^^7 0 -2 3 0 ^7yi, 6 0 A , 2x50cm, "v.:* Hf y - h 
> ) (CsMt, «>B»fe«ii#«:*S<feftL. II(7mg) *S!l5£Lfc. 

«^-^S(f bnHD77>) ( A ffiax ( n m ) , e ( M _ 1 c m ~ 1 ) ) : 
747, 86800, 

SjE(Thnh'P75y) ( A .„ ( n m ) ) : 7 6 0 . 

3-y^7Q-X[f ] 4 V >f y K U y fl> « 
1, 4-i>7h^yt7ny-2, 3-£^4^#-^(l. 6 1 g ) „ * ? 
( 1 . 1 4 m L ) tf»«2 5%^hy»*A*hdf^KfeJ:tfeftl-:/*/ 

( i omL) nu-smzmni . ; ( :^i*7y ; &~r^•3o^ral9>o< o 

i: ^ ?i A, ^' . 7 > * - 7 £ §1 £ USB ^ T Xti % ifi h , 3i£ft£30#ia»ffiL*: 
„ £j£ft*ifrSJ«. ElftlS««r*ST?*ttfc»*Lfc. SSHon/? 
7 

(y | jn'* 7 0 - 2 3 0 ^yyA, 6 0 A , - h/HV y/n^ 

/-AO t4»(t, Sfe<0&jft»*x-7 l A- ( 1 OmL) t«iL ^fflt J: 0*1 
* L , X-rA* ( 1 OmL) rife frL-. II(517mg) J|g 

L It o 

'H-NMR ( 5 0 0 MHz, CDC 1 j) 8 8. 22 (m, 5, 8 - H ) , 7 

. 65 (m, 6, 7-H) , 4. 23 (m, r C H 2 ) , 1. 97 (m t /S - 

C H 2 ) , 1. 61 (m, n-CHi) , 1. 04 (t, -CH 3 )„ 



(81) 



#3^8-5 0 39 94 



jlM4 0 

1, 4-ylb^yf7^1/y-2, 3 - V A. )V if — Y 'J )V ( 1 . 3 3 g ) , 
ji 9 J - )V (1. 1 4 m L ) *25%-fh'J^A^h^^KiiJ;t/^^x^y- 
)V { 1 0 m L) «S^*kSffL, ii;:'\*#7>'*-rft20#iai»9>-?< Dt 

OmL) till, £j£ft £ iF31 1 J: 9 b , * ( 5 m L ) s ffi -ft -X * > >- ( 

5mD rmftt, nz&mt, m ft ( 7 6 6 m g > ^ am s u . 

£»fl]4 1 

yijjy[y (1, 6^y7i-»-2, 3't7fn^7-y) ] y7^D-> 

HS-ffiiM K23UD £ 7A-=f >3»ffl*lT"C*Tfc fcJKWLfc* /'JV( 
5mL) * <o 7 x - A- - 1 , [f] A V A V K U * (47 

Omg) g «fc 1 , 3 - >M S/MV-f H U > (97mg) 05 ifl tt (£ IP £ s 9 
<& ft ft. 2 0 0 °C T 4 0 % IR a J* L =Sr # S> in Sft t fc . 4 ft ft fit l£ » *P L . * ( 
5 m L ) TS&a L » 5 #|8I»fi[ Lfc ..' ?l£ft£?£9 L, l-f/K 30mL) t 
Jt&Ji L , r j§ L , X - r )V ( 1 OmL) £ J; 7k ( 1 OmL) TlSft ft L 
. Pffli ( «» fe ) »#«fflft*«U. * ( 1 5 m L) T*# L . « » (MgSO 
4 ) U aMaH-CKHS**. S*l3H?n?h/?7 (yMy/HO 
- 2 

30^-y^A, 6 0 A s 2 X 5 0 c m s 's^lJ-y-i&jM-fL'-y) fc A 1 ft . * £ 
SfilU, MM (55. 5 m g ) £ M^Lfe. 

* *h - »T £ (^b5th'D75y) (A,„ ( n m ) . e ( M " 1 c m - 1 ) ) 
: 640 ; 6 8 0 ; 7 1 4, 67900:742. 

«(f f7tF07 7y) ( A ( n m ) ) : 7 5 0, 

mmm4 2 



(82) #1^8-5.0 3 9 94 

B3ffl-ft^'f*.(137/iL) * , T^3'y»H^TT"ft^ k£ff L * / 'J > 
( 3 m L ) tfyXh^f y - 1 , [f] A V A V Y V V (22 

7 m g ) £ «t lK 1 , 3-i^>f 5 y A V -f V U V ( 5 8 m g ) « *g & £ Jll £ , 

ii » * 2 b§ m 2 o o «c v m l & # £ an & u a . 4«i*^f^t^aiL. * 

(3mL) tWL, 5 L-fc. L . x-r;k ( 1 OmL) 

t'MU »S#feHI**ifejfi!Bilr^]RL. I-f* ( 1 OmL) fe J; V* ( 1 0 
m L ) T"*Sfc& L . *?Tt'ii ( 1 7 5 m g ) SrilJg L fc . 

*T« ( T b 9 t H D 7 7 V ) ( A .„ ( n m-) } : 6 0 0 , 6 3 2, 6 

66, 7 00, 724, 7 8 8 . 

mmm a 3 

y'Jjy ty (1, 6-yl|-Jry-2, 3-t7j>Py7-^ ] / 7^Py 

yijayti^d, 6 - y'XhJfy-2, 3-^7^a^7-y)]> ? 7^a 
i/T ~> : Jt YX3*r Y (85ms) , l - ? ? - \ - )V V * ^- )V 9 uri 
i/=jy ( 2 5 6 L ) , -fS//-A-(68iig) 6^^^****^75 1* 
{ 2mL) W7fi£^£ 2 4 B$ i) g ?& T Jt L . & Jfcft * 0 IE ?K 3611 T Jt £ T T 
t fc . SiS Ha7h^57 (yy*^;l,70- 2 3 0 ^7ya, 60A, 
2X50cm)A.df-?y-b,t,x>->fyTn^/-/H fc *»tt . SC ffi « * U . 
li (32mg) ||*Lt. 

*»-«TS (f b5bPn7?y) ( A ,„ ( n m ) ) : 6 0 1 , 6 3 3, 6 

67, 702, 731, 822, 904, 

mmma a 

7 - y f x ( V jx f - ;P a, df * b' - * is U * Jj- * -> H ) g> i it ( II 9 ) 

is U 3 y [ ( 1 , 6-y'7i-;l'-2, 3-t7^ny7-y) ] y7^n 
y7-yyth*nJfyF ( 3 0 m g ) s 7 -^M - 1 -x-^y^ f ;t^> nn 
y?y ( 1 1 5H) s A 5 ^ V* - * (30mg) iJ <fc t/ ^ ^ f - * * * A 7 S H 
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( 6 5 o u D com^^^m^T3 o#ra«fp ut. bus asms -eats 

TrSlLt. 3SHn7b/57 1^^^*70- 2 3 0 ^7^, 6 0 
A , 2 X 5 0 c m , ^^-^y-hykxy) fc (t . W^&ilfcitffi:! (38m 
g ) *«Sg Lfc . 

iH-NMR ( 5 0 0 MHz! CDClj) 58. 31, 8. 25 (m, 2, 5 
— N c , 10, 13-Nc), 7 . 94(m,Ar-Nc), 7. 95, 7. 7 
4(3, 4-Nc, 11, 12-Pc) , 0. 6 8 ( m , e - C H , ) , 0. 2 
1 (m, J-CH,) , - 0. 11 ( m , r ~ C H 2 ) , - 1 . 22 (m, /3 - C 
H j ) , - 2. 14 (m, a-CHi) , - 2. 76 (s, -CH S ) . 

«hfS(f b7bF077y) (A,„ (nm) , e ( M - ' c m - » ) ) : 
64 .4; 684:718, 8 1 1 0 0:7 4 8, 

mye(^hyhVayyy) ( A Bar ( n m ) ) : 7 5 4 „ 

mmm4 5 

f h^7;^07^0-b 'J)K2. 0«) ,^?;-;M2, 3 m L ) 4> 2 
5SStMJ«>A^ h^^KfcitX^My^/-* ( 1 OmL) <Offl^*fc«tffL 

, £:i'v$i7k7yqE:~7£2 0 # ia *9> -> < o 1 ^ x, ?y „ 3\%m^xry*~ 
TKffiT-CH»*tJt. SStx-f rt' ( 5 OmL) t»iU 4 A & £ S» 31 fc Jt 

L v * (1 OmL) , l-f/K10mL) L , K£f£$ L , II ( 

0.458)S88£Lst. 

gi a m 4 6 

^ 7 x - * - 1 , 3-y7 S7\>X [f ] V>f y F'J 

1, 4-^7i-*t7?^-2, 3 - ^ # * # - f- U >M 4 • 3g),^ 
? J -)V {3 . OmL) Hi2 5SJthy , 7A^h*i'h'*iitfftftl-7'^;- 
* ( 2 5 m L ) 3>a6« fltff L , i -I M*7yt-r ?r30*Kt9>-o< , 3t 
Rfc ^ 5i X. 3^f . giSKV^TT^^-rtAitft* 1 ^. & 1 . 5 P# n M ft L A: 
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(50m LI tliU il^HiF'iaCJtOffilU * ( 1 0 m L) . * 
^(lOmL) L, SSSIU, li (3. 6 8 g ) £iIJ£Lfc, 

% tt M 4 7 

y'JJ> [ y (1, 6-^7x-JU-2, 3-^7^n>-7~y) ] y (f h9 

UL] $3?? a-fr- 1 , 3-y75MyX[f] 4 V 4 y Y V > (174 
m g ) ii'it/f h77/Ko - 1 , 3 - y >f S > V 4 V h* U > (54mg) O 

izftjn l , * ( i m D vn&m i , s *.ras.at Lfc . s^*****! l . x-^/p 

( 1 0 m L ) "Cmm l, rat. * ( 2 m L) il/X-rA' t 5 m L) ffflft 
*«fe# Lfc , JP»«*«ffl t . * ( 5 m L) Tifcif* L , Hffil^Itl^ 

3 * fc . 8SHD7b/?7<-(S/iJ0*7O-2 3O^^a, 60A 
, 2 X 5 0 c m , fafcXi-l/y) (£4»(t , XffittMjS^lKAA ( 1 8 m g ) & ffl 

Ii-hf8(f h5tFQ75y) ( A ( n.m ) , e ( M-i c m-i ) : 7 
27, 759, 809, 8 3 5 . 

(f h5tHn7?y) ( A Bell ( n m ) ) : 6 8 5, 760, 840. 

mmm4 s 

y'Jjy [^'(1, 6-y'7x^;H2, 3-t7^P/7~y) 1 (1, 6 - 

Effi-ffc^-f i ( 1 7 2juL) t, TJUyBW^TTffitilzM® L * 7'Jy 
(2bL) ^7i=»'-1, S/'O'^ [ f ] -f VOK'Jy (34 

7 m g ) , i> X b df 5/ - 1 , 3-i/WSKVX[f ] ^NVFyy (71m 
g) <£ 1 , 3-y^f Sy-fV-f yF'Jy (36mg) (7) ig 6 * fc flP i , fi & 
*&200'CieiaiMHfL&^feiB*Lfc. 4«!|***>^3&>fc^fflL> * (2m 
L ) T^iL, 5#raSi8Lfc. S£»*fcSJL s x-r^ ( 1 0 m L) TftS 
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L , Ml, 7ji ( 5 mL ) Kill'X-f/l' ( 5 m L ) TH* * ft# Ufc . jP HE «0 

tmmi^mi. * < i o m d l, ( m s s o 4 > l, tseni^i 

•C # -tit . a»HD7h/57< - (^^y^7 0-2 3 0^yy^ 

6 0 A , 2 x 5 0 c m . M/fl^y) fc *> ft . *£E«iiJ:tf£JI ( 6 m g ) 

aS^-nrffiCffift^f-l^y) ( A. ai ( nm ) ) : 6 4 9, 693, 724, 

7 5 8 , 8 2 7 * 

M(TFnf07 7y) ( A < n m ) ) : 7 5 0 . 
S««4 9 

e m it i- a m ( i 7 2 ju D £ , T/^'yfiaT-csttif Lfc^^jy 

(2mL)ttiy7i^/Hl, 3 - y^ i [ f ] 4 V 4 > Y V > (34 

7 m g ) , f>77/Kn-l, 3-^>fSy^yX[f] -fVOPn (5 
4mg) Hitfl , 3 - SM Sy^yOf'Jy (36mg) CO fl £ ft t Al £ , 
I^ftS 2 0 CTC 1 R$Njg# L**»6lP»Lfc. 4*Wjfr*>-f*»te»3aiL, # c 

2 m D TisfiJi t , 5 #iasat ufc . ui-f^domLir 

jJlIU iPIU * (5raL) fci t/x-r^ ( 5 in L ) Tl#ta»lft . 3 s 
® 

wttffi^iu ?k ( i omD xmn u &m (Mgso 4 ) i. , nft»K 

, 6 OA, 2X 5 0 cm, (gft^f 1/7) Cfrft, ISKSfelV'li (21m 
g ) * 38 £ I . ■ 

H^-fS (f F5bFn77y) ( A mai ( n m ) ) : 6 4 6, 689, 7 
20, 753, 790, 
a*(f h5tHn75>) (A,„(nra) ) :7 6 0 , 

mmm 5 o 

y'j3> [y(l, 6->>7x-7W-2, 3-t7j'Py7">) ] (f^77 
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y ij 3 y [ y ( 1 , 6-y'7i-^--2, 3-^7^D^T-^)] ( f b 5 
7I^P7^Dyr->) 7^ny7-yy'tf'ndfyF (10. 5mg) , 7 

m g ) fei^y^f/pili/UTSH ( 2 0 0 m L ) 9> M $ ft * Mffi T 3 0 # M W. 

yy*7 0 - 2 3 0 ^yyi 1 60A. 2 x 5 0 c m . 'v^^y-h^xy) 
fc*»l*. JtSSSttU *M (4mg) lagLfc. 

*^-TS(f h5tb'n7n} ( A .„ ( n m ) ) : 7 3 2, 7 5 7, 7 
9 4, 816. 

»*(f f5tFD77V) (A fflax ) : 7 6 3 , 8 3 0. 
«ttM5 1 

yiJJ^fy (1, 6-^7x-»-2, 3-t7^Py7^y) ] (f 1-77 
/^P7fPy7-y) 7^Dy7-/b'X (y^f)Kyj'7/^P7i-/l' 

x 'J is V ) 

v y a y [ ( 1 , 6-> ; 7x-^-2, a-^^ny-r-v)] (f h5 

7^tn7?ny7-y) 7^ny7-7y't Fn^yF (10. 5mg) „ 9 
O 

□ y'^f;^^^7^*D7i-*y'7V (28^L) , ^^'/-;M10m 
g ) KiV'y^f F ( 2 0 0 w L ) £ £ ffl T 3 0 # IH JJSfF L fc . 4 
Jfc»Sr|IllKilSffi«'CJC2T"C**8L*:. iSHn7F7'77^ ( ^ U * 7 )V 
7 0-2 3 0 ^?yi, 6 0 A , 2 X 5 0 c m s <\*-t?-y-MI/Xy) fc ft . 
2«£j£M#Afc il/B «5i^L, (&* 2 . 8 m g i3 i V 5 . 

5 m g ) £M£ bft . 

A. l>F-«I?i(f F5tFU75y) (A Bal (nmJ) : 6 5 0, 726 
, 762, 796, 824. 

8l(fF7tFn77y) (A. ai ) : 7 7 0. 
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B . *#-TtT« (f h7tF077y) < A ,„ (nm)) =651,726 
,763,796,824, 

SI (rh7t Fo75y) (A mal ) : 7 7 0 , 

y- 'J 3 > [ ^ { 1 ■ 6--/'7i^k-2, 3-t7^Py7~>> ] /7^ny 

^ U 3 y [ V < 1 , 6 - *J 7 x - )V - 2 , 3-t7^ni/7-y) ] i/7?o 
yT^yytFDJfyF { 2 0 m g ) , ? on f- )V^V 9 ~7 Jl % O 7 x ~ ;U 
i- 7 y ( 58/iL) „ -f S ( 2 0 m g ) ti^^^f/^^ArS H ( 

»* Lfc . afS^^^^y ( 5 rn L ) tftll. HfcOlIlttttftjfciftfcSajftfcJ: 
1«L^«>(2raL). Yft^L, Ji ?£ £ $ t , li (26mg) tffljg 
L £ . 

(f h?b(fD7n) (A (il (nm) ) : 6 4 8, 691, 7 

2 4, 7 5 9. 

B*(fh5hK075>) ( A iai (nm) ) ; 7 6 8. 
HtfeW 5 3 

y ( 1, 6-y'7x-;^^7^nyr-y) y ( t - 7f ;t>7 ^nyy^y ) co 

mm 

1, 4-y7i-^t7nyy^W->'J;M 4 9 5rag) , 4 - t - f 
f^7^a-F'J;M92mg) s fcioyfyA/h^yF (4. 0 m L ) *9 
£ iftf&T" 1 . 5 WiJSSE L , ftffl Ltz. ( 2 0 m L ) J4«L)t 

» » ft fc Jn £ , St^«»Lfc. »feo«8*y? po* * y + fcBSSi L, 
* 3 0 0 0 rpmT15*Siai^lU. IttHNIi (2x20mL) . 
O^T* ClxlOmL) Tift?* L*l * #fflffl£JE£T'Ci6*L)te. fflSi^tl 
H07K57 (yiJ^^7 0-2 3 0>?ya, 6 OA, 2 x 5 0 c m , 
N^rty- h^X^) fc*»J?\ I?t«L, *ft (4. 2mg) £$J£L£. 

(f h5tH075y) ( A .„ ( n m ) , e ( M - 1 c m - 1 ) ) : 
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668,4 3297:688, 86914:72 6, 92715:758, 64 
3 2 9 , 

(f h7tFB7^) (A.„(nm)) : 7 3 2 . 

mmm s a 

5 - t - 7 • + )V - 1 , 3 - *J 4 $ J 4 V V >V >J >cr>m& 

r y =e- r £ , 4 - t - 7 ? o - 1- y /u ( 1 . 8 g.-) , * * v -/p 

(2. 3mL) 4"«25%thU')A^h^yH, fcit/tejtgl-^y^y-^ 
( 2 0 m L ) O JI # L £ >g £ % £ f*J ^ . «9>o<i3J:304J-fSII»:S3iAtf. 31 £ ^ 
»T7yt-7tA*l4#6. il 6 * £ 1 . 5 IB » 8I£ t ft . ^JfcftfcftfflLfc 
ft. tttttHCftftftC J: OKsSLfc. mm* Ufa* *V > ( 2 0 mL) Tflia 
L , i 9 tlft L , 8ft^f 1/V ( 101 OmL) T 2 x--r 

/K 1 0 m L ) T'ffi# L , L . M ft ( 0 . 4 g ) £ MS L fc . 

^ti 5 5 

6, 7-^7'P^-l, 3-y-fSy^yXrfl^VQF'jy^li 

1*7^^-71, 6, 7-y7n?t7ny-2, 3-y*;^-H);V 
(0. 5g).^;-;K0. 3mL) tf£025%tb'j7AXF :, r>'F 1 « 
i tt fit 1 - ^ y ? J - )V ( 1 OmL) « ft # L £ }I £ ft ft 5 o ^ ia * o < 0 

t K i» a j£ . ?i £ n x r y =e - r £ An & a* $> , w * 2 . 5 is a at l 

( 2 OmL) Tffl»U. jS£S£$L, Si ( 0 . 6g)JI£U. 
glflfeffij 5 6 

y D 3 y [ ( 1 . 6-^7x-;k-2, 3"t7j>Qy7-^) y'-t-^f 
fry ?ujsT~y~] i/'tFPJr^yoKI 

r^iySfflSTtifc tfc* y y y < ud +^7x^-1 , 3 
- ^ a $. sox [f] -r y a y Y y y ( 1 7 2 m g ) tsit/s-t-yf^- 
1, 3 - i/'-i s y -i y o h y y ( 5 0 m g ) ©a^ai: , HSi^^fi ( 5 7 
a* l ) £jni. i^«itfi**!t2 1 ccTusiajinSRLjfc. 

|c»IL. * ( 2m L ) ?MH, 5#[HI3S3JLfc. S^ft*»*L. X-r/I- 
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{ 1 0 m L ) til I , }F® L , X-r^ ( 3 0 m L ) TlfJii L & . jpJSi 

<?>#M£#ffiU ?J< ( 1 m 2 0 m L) T2Hft»L. X-f/^0II»It 
St^a?h^57 (y'Ji) i ;l'7 0-2 3 0 ^7yi 1 60A 
, 2 X 5 0 c m , t&fcjt ?-U>) fc *> (t , it £ & J& L . fiS { 1 1 g , ^-fe«0 

»Tffl (int^^y ) < A Bai( < n m ) ) : 6 5 6, 670, 694, 
7 3 0, 7 5 8, 
a^tffi-ffc^f-VV) ( A mai ( n m ) ) : 7 6 7 . 

a mm 5 7 

'J 3 >■ [ y ( 1 ■ 6 -v7x-^^2, 3-t7j>n/7-y) ] ^-t-y 

U n >- [ y ( 1 , 6-y7i-A--2, 3-t7j'ny7-y) ] ^ (t- 
7*f;l/7^DyT-y) x b H n * 5" K (320mg) , 7 - -l-x. 
-/^^f/HDPy?^ (2 0 0«L) . >f i^V-Ji' ( 1 36rag) fej;^ 
y^f;Mi;UT5 F ( 6mL) WiUilffitl 2 l»IB«ff Lfc . 

BUKHsa-enffiTT-aiaLfc. «s^^n-?b/^7 < ^ y # y/p 7 o ~2 3 

60A, 2 X 5 0 c m , 'V^ftfy) fc *» tf fc . #fe«B#£ffi»L 
. »JSt*lsIlElRlft»TlS56«*, SS ( 1 50mg) £ »| £ L fc . 

^?h-^«<ffift^f-^>-) ( A.„ < n m ) ) : 6 3 2, 676, 702, 
7 5 0. 

(Mfc* ) ( A .„ ( n m ) ) : 716. 

gffiffil 5 8 

y'J^y^-^j ? 7 , p^-2. 3 ~ + 7 fnisT-yist K p * F <P IB 31 

r^d-y^ffl^Tt-Sf km tfc* y 'J > ( 2,m l ) * 6 , 7 - yyn=t - 

1, 3-y-fi/^yX [f] 4 V4 yY])> ( 4 3 3 m g ) fc t J;f ; 5-t-7' 
i~)V - \ , 3 - ^ -Y S y -f V 4 y F U >- ( 1 0 0 m g ) Oi^ft , 7/M>l 
IMTtHSftT-'fi ( 1 1 4 ju L ) £ Jltt* » g#ft*«#L5:**fc2 1 Ort' 
1 B#ISIlni3fttfc. &JftftSrffl*»fcfcfflL,'* ( 2mL) 1 5#BaaE 
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Lfc. i-fJK4mL) tftiL. F»L 2H-f* ( 

l'@2mL] -Cll*fe8fe»Lfc.-ll#5fcS3e«»l,, tt (0. 57g, Bf^fe 

HfigflJ 5 9 

y'j3yt ^7'Pt-2, 3-t7^nyT-yt'^ ( y ^ ^ /!/ b' - 

u )v**'%<Y) <omm 

is V -3 > Ot 9 9 ? v * - 2 . 3-t7?nx7-y-/'tFa^y(; (500 
m g ) . 7-tM-l-l-*^f;^nOy7> (2 5 6 H) , 4 5^ 
Y-)V ( 6 8 m g ) H I 5 F ( 5 m L ) CO^-g-ifJj £ SiST 1 

2«*ISI«fl s Lfc. 4«**HHslSI6»'P*2T , raHIIUfc. SSHBVb^? 
7 (3/iJj(fJ l Jl'7 0-2 3 0^»^a. 60A, 2 x 5 0 c m . [zip 
tt, #^feW^^f«*L. L . ( 3 0 0 m g ) Ufc . 

I»-T«(f b5bh'n75y) ( A ... ( n m ) ) : 6 9 4 . 

fi*(f b9tFD7^) ( A Bas ( n m ) ) : 7 0 6. 

T/l^y^ffljRTTfr fc ClSlfc^7 >J y < 1 0 m L ) * 4 , 7-y'xhdf 

^ - i , 3 - y 5 y -f y -f y ¥ u y ( l . o g ) <o W fc , H ffi-flUr -f * ( 

6 0 0 ju L ) £fln £ , iB£%* «fP U***^ 2 0 0 'CT 1 . 5 If* raid Jfe L fc . £ 
)£ i) 2r # £H t , * ( 1 OmL) 8±lf8«^f l/y ( 1 OmL) Tffla Lfc . * 

u rat < n a 2 s o 4 ) »«*isii£jK*&«T'jK»3#. x 

Us 11 (300mg. «fife«l* ) 3: ill Jg L . 
W-W(fFatFD77>) < A Bail < n m ) ) : 7 4 2. 

»T* < * U * ) { A .„ ( n m ) ) : 7 6 4, 

fJU^niMKBr) : 3 4 3 5, 3060, 2983, 2932, 22 
2 8, 

1727, 1603, 15 04, 1317, 1256, 1218, 1068, 8 
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10cm" 1 . 

n m m 6 i 

1, 4-^'Xh^r>--2 1 3-7?n-b'j;Kl. 0 g ), ^ < 1 

. 2mL) i)>25%th l J')A^H^b', 33 J: V'S£ & 1 - ^ V f / - A- (20 
m L) <9iB#Lfc$£|i^^ipo<Di:45#BSIft&S/t.*f. 51 * It » X 7 > * 

- 7 i a ti i t> . m £ ft * 3 b# m m m. i tz . £ bk » & & an* t . » « * ei.m 

£ Lfc . 

* ? t * h * '> ~ 2 , 3 - t 7 ? n j/T- >cr>Wj& 

b*ist-7?U>-2, 3 - v ' it )V jK - b U ;l/ ( 8 2 0 m g ) * 1 . 5 B# jl }I 
U »»L . *»» ( 5 0 m L) ^«ff Ufe. 30attfcs*tt*ISieil««T 
atttaft^f'Ui' ( 1 OOmL) (ffeJBWtfc.. ifMSr 1 0%J1S? 

(loomD , y^^y doomDtiitsu nciift«-r9iKAS 

(yyy;k7 0-2 3 0 ^yya, 6 0 A , 2X5 

U'fc . 

M-TS(fFnFD77V) ( A iai ( n m ) ) : 8 3 7. 
£ffiffil6 3 

y;P7-»)i>f h9 - t - /f^7j > pyT-yy^n'J K <0 I! 3t 

HJg-ft; ^'/PV - ^ A ( 1 . 5mL) 5 T^^yll^TT 1 , 2, 3, 4 - T 
h7bFDt7?l/V ( 7 m L ) t 5 - t - ^f 1 , 3-5M5/4V-fi' 
F'jy ( 5 0 0 m g ) fc^t^hy/f^TSy (3. 4mL) 0) j& £ ft SD £ , 
3 . 5 BSIfflfflSI Lfc . £$!fo&#iP b , ?J< (20mL) J; tfffitt^ f- 

( 2 0 m L) THU; . *Rffi H^IL, 7MlOmL) Tffi& L . ( M 
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gso 4 ) t , ®®,m%Mvm%ZitK . mm* ? v-? h 7 y y < - ( ^ v $ ? 

* 7 0 - 2 3 0 ^7^a, 6 OA, 2 X 5 0 c m , h )V X y : -f V 7* n A' J - )V 
(9 : 1) ) fcrfMt, Sfe«Oli**M*ts SSffilL IS(310mg) £ 
SUJl Lfc . 

"TIB (f bn^D75>) { A fflax ( n m ) ) : 6 8 0. 
®3t(f hHF075>) ( A mas ( n m ) ) : 7 1 8, 750. 

* 3 » W * H ~ H X V 7 9 * T * - ft S *f 4 tt a A V U >y F7^D/7 

( I DCt h* , XVdyM.) Hwc m l ) rtfcKOa***;. 

ntfi, SOmM'Jyli'Jn, 10m*i!|!7l* l J7A, 1 5 0 m M ffi 
fttb l j7AJiJ:l/7i'lil?/^5y ( p H 7 ) 1 Omg/fflLHtfilU 

J:tf»lttt**J itff St*^ ^7 h Jiifet&tf h ft 6 . 

i£3 

iff- Mm-) (nm) (nm) £7h_ 5|K (X) 
H7X-4-[4- 475 680 205 



Phm-2-7V 420 

mmm 

(E, E)-3, 670 
C4-7i^-L 3- 

?7*in-4-*7-3a. 

mvi, 3-^7?D- 

1, 1' -W*-3. 650 
3, 3',3'-tHW»- 

i-wmvi, 3- 
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369. 0 0. 0019 
28. 0 0. 0019 

680 260 



257. 0 0. 0010 
72.0 0. 001O 

780 110 



20. 6 0. 0005 
19. 5 0. 0005 

780 130 
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mm® 



28.9 



0. 0005 



Mm 



30.2 



0. 0005 



■■VWUK1.W- 646 760 114 

»r-vu(nn- 
nm 

mwm 49.7 0.0007 

Mm 45. 3 0. 0007 

mm me 5 

■/'jay [y (1, 6 - ^7 x-^t7 i^T-y ) 1 j>Pyy^yi?)ffl 

K^owittina? warn 

i/ U a y [ ^ ( 1 , 6-y'7i;)i't7^D-/7iy) ] i>' 7 ? P 7 - V V 
h Hn^f^KSi^y'J 3V [y ( 1 , 6-/7^/^7^x7-7) ] 
7?ny7~yt'^ [ is X + A, -\ * v )V b' n IV v V )V * * v h* ] £ „ T H F $ 

f v ? X ( I D C ft SK ( sK - h 5 7 F , * V -d V M ) ) a. A *i fc . 5 f 7 ? 

XI 5mMijy|*ijn, lmM*>7i^ y^ASijSt ( P H7) ^itHtb 
9hPn75yt>«Hfft4>TO. 0 0 0 5 7 Xi»*lC#*Lfc. 

6 4 6 nmflgti DlSLt, ftJtt 7 6 0 n 7 b Lfc. MS * J21T 

mm. a izmt . 



- * T tt b' X ^ + )V a. * ^ )V h* 



(95) 
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nw 


-/'jay 


s^riy 




mi, 6- 


[fa 6- 


m, 6- 


mi, 6- 


(mg) 








?7i~»- 




7/7™ 


/ / / u 




T 1 7 v 
















?7?n- 




?7?Q- 








?7-V E7 
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